ANCIENT INDIAN CHRONOLOGY 


ILLUSTRATING 
50/47 OF TIE MOST IMPORTANT 
ASTRONOMICAL METHODS 


BY 
PRABODH CHANDRA SENGUPTA, M.A., 


LATE PROTESSOR OF“MATNEMATICS, OPTHUNE COLLEGE, CALCUTTA, 
SOMETIME LECTURFR IN INDIAN ASTRONOMY AND MATHEMATICS 
AL THE CALCUTTA UNIVERSITY 





¢ “No SBGAT ) 
1040621... 


NE 
५, OALOUTTS: 
“ene "~ 


UNIVERSITY OF CALCUTTA 
1947 


& 


Rs, 15}. 


FRINTED IN INDIA 


PRINTRD AND PUBLISHED BY NISHITOHANDRA BEN, 
AUPHRINTENDENT (OFFQ,), OALOUTTA UNIVERAITY एम 
48, HA2RA ROAD, BALLYQUNGR, CALOUTTA, 


1408B-—November, 1947—y, 


CONTENTS - 
Preracn i ५ ine 
Inrropucrron \ aes 


Spnor. Nove ‘ro (दषाः VI. 


Bastion Chapter Namo of Chapter 
I Date of the Bhirata- Date of the Bhiarata-Battle, 
Battle wed Mahitbhirata 1/1 ... 
ष 1] Bharata Battle Tradition (A) 
वि Til Do, (G) 
11 Vodice Antiquity LV Madhu-Vidyi or Soionco of 
Spring te ०४ 
Pe V When Lndre becatine Maghaviin 
pe VI Rbbus and their awakening by 
४ the Dog ९९ - ८4 
५ vit Tradition of India’s Victory 
over Asuras 1 
५ का Miscollancous Indications of 
Vedic antiquity ase 
+ IX ‘Che Solar eclipse in’ the 
Raveda and tho Date of Atri 
9४ X Heliacal Rising of 
handy Scorpionis ini 
ति XL Yama and his Two [08 
rr XI Legond of Prajiipati and Rohini 
is XITL Solstice Days in Vedio [तठ 


ture and the Dale of Yajur 
veda, ९११ 


vii 
xxvii 


Daye 


1. 
34 
40 


60 
72 


82 


00 


06 


LOL 


132 


47 
141 


155 


iv 
1 
Section Chapter 


II Brihmana XIV 
Chionology 


५ 
५ 


ॐ. ` oY 
XVI 
XVII 
XVIII 
XIX 


XX 
\ 


TV Indian Eras XXI 


XXII 

„~ SEE 

1: द 

+ RY 

ve ~ XXVI 


ERRAvA 


ANCIENY INDIAN CLERONOLOGY 


Name of Ohapter 
Solar Eclipse in the Tandya 
Brabmana iis 
Time Reference from the 
Jaiminiya Brihmana 


Vedanga and MaitrT Traditions 
Siinkhiyana Brihmana 
Baudhayana Srauta Siitra 
Satapatha and Tandya 


_ Braibmaias ner ih 
Katyayana and Apastamba 
Srauta Siitras’ ,,, ५४६ 


Eclipses in the ईपि 
Nikéya and the Dato of the 
Buddha’s Nirvina + 


Kanigka’s Fra ch Pe 
Warlicy Era ol the Kharog(hi 
Inscriptions न भ 


Sarhval or the Milava Ira... 
The Gupta Era ‘is a 
Date of Kalidasa ie ३ 
Epilogue Ty १९५ 


VPage 
L765 


183 
189 
104 
108 


28 


219 


917 
222 


220 
2:40 
244 
2083 
Q74) 
280 


PRIGRAGH 


1 


| published in the Jounal 9 tho Royal Asiatio Society 
of Bengal, Letters, in the years 1988 and 1959, the 
following five papors :-— 

(¢) Some Astronomical References from the Mahi- 
| and their Significance in Vol LL, No. 10, 

(१) Bhirata-Balélo Traditions. Published 

(ii) Solstice Days in Vedic Titerature. ) in 

(iv) Madhu-vidya or the Seionce of Spring, Vol. TV, 

(v) When Indra became Maghavan, Nos, [9.1६ 

Tho last four of the above papers were kindly communi- 
sated to the Royal Asiatic Soviety of Bengal by Prof, 
M,N, Saha, [1.1.8., who had found in these papers methods 
and results in Ancient Indian Chronology which deserved ; 
oneouragoment, 1b was ab his suggestion that J submitted 
to the authorities of (6 Caleutla University, ine letter 
datod the 28rd Argrust, 1980, a scheme for publication of a 
rosoaroh work on Tndian Chronology. Tho University very 
kindly sanctioned my scheme in their Minutes of tho Syndi- 
oale, dated the 80Uh Seplenbor, 1980, and appointed Mr, 
Nirmalohandva Lahiri, MVA., to assist mo in my research 
work, Undor tho very favourable conditions thus orented 
by tho University [ took up work under the scheme from 
Noy., 189, gvhich was finished by duly, 10.11 in the form 
of tho preaont work named ‘Anciont Indian Chronology.” 

ho fivo papers mentioned above formed tho nucleus of 
the present work, Tho last four of the above-named papors 
wore noticed in the famous British ममो Journal, 
Nature’ in Vol, 146, dan,, 6, 190, in tho Snation of 
“Resourch Items," wider the caption, “Some Indian 
Origins on the light of Astronomical Hvidenee” पोना is 
quoted ab the end of thia works. 

{ havo carried on tho researches embodied in. tho presont 
work in tho spirit of a sincere truth seeker, IP I bave been 
led by any bias my critica will kitully correst me and point 
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PREPFACK 


I published in the Journal o! the Royal Asiatic Society 
of Bengal, 1611618, in the years 1938 and 1939, the 
following five papers :— 

(i) Some Astronomical References from the Maha- 
bharata and their Significance in Vol  , No. 10. 

(i!) Bharata-Batile Traditions. Published 

(iti) Solstice Days in Vedic Literature. in 

(iv) Madhu-vidya or the Science of Spring, Vol. IV, 

(४) When Indra became Maghavan. Nos. 15-18 

The last four of the above papers were kindly communi- 
cated to the Royal Asiatic Soaety of Bengal by Prof 
M.N. Saha, J'.R.5., who had found in these papers methods 
and resulis in Ancient Indian Chronology which deserved ` 
encouragement, It was at his suggestion that I submitted 
to tho authorities of the Calentta University, in a letter 
dated the 28rd August, 1989, a schemo for publication of a 
research work on Ihdian Chronology. Tho University very 
kindly sandtioned my scheme in their Minutes of the Syndi- 
cate, dated the 80th September, 1930, aud appointed Mr 
Nirmalchandva Lahiri, M.A., to assist me in my research 
work, Under the very favourable conditions thus created 
by the University I took up work under the scheme from 
Nov., 1989, avhich was finished by July, 1941 in tho form 
of the present work named ‘‘Ancient Indian Chronology.”’ 

The five papers mentioned above formed the nucleus of 
‘tho present work. The last four of the above-named papers 
were noticed in the famous British Science Journal, 
‘Nature’ in Vol, 146, Jan., 6, 1940, in tho Section of 
“Research Items,’ under the caption, “Some Indian 
Origins on tho light of Astronomical Hvidence’’ which is 
quoted al the ond of this work, 

1 have carried on tho researches embodied in the present 
work in the spirit of a sincere truth seeker. If I have been 
led by any bias my ovitios will kindly correct me and point 
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out the same {0 me. I have not hesitated to-reject sone 
of my former findings when further study and now light 
received therefrom justified such action. I[ trust my work 
will be continued by other Indian researchers in the same 
line in future. 

I have to acknowledge my indebtedness to the works 
of the late Prof. Jacobi', Tilak® and Diksita’ on Vedic 
Chronology. To the works of Tilak and Diksita [ am 
indebted for many references from the Vedas, but in many 
cases my interpretation has been different from theirs. 

I have also to acknowledge with thanks the sympathy 
and help with which I was received by Mm, Vidhuéekhara 
Sastri, late Asutosh Professor of Sanskrit, Calcutta Univer- 
sity and his colleague Mm. Sitirima Sistri, whenever I 
approached them as to the correct interprotation of Vedic 
passages. To Prof, Dr, M. N. Saha, F'.R.S., 1 am indebted 
for constant encouragement and help in tho matter of 
making many books accessible to mo and for many helpful 
discusssions and criticisms. 1 have to express my thanks to 
the authorities of the Calcutta University, and specially to 
Dr. Syamaprasad Mookerjee, M.A., B.L., D.Titt., Bay.-at- 
Law, M.L.A., late President of the Council of Post- 
Graduate Teaching in Arts, for creating this facility for mo 
10 carry on my researches. . 

Finally I have to pay my tribute of respect to the 
memory of the late Sir Asulosh Mookerjee, the inspirer 
and organiser of rescarch studies at the Culeutta University, 
and of the late Maharaja Sir Manindrachandra Nandi, 
K.C.LE., of Cossimbazar, tho donor of the fund created 
for Research work in Indian Astronomy, from which was 

९ met the major expenses in carrying out the researches, 


Calcutta, October, 1947. P, 6. Sunaurwa, 


1 “On the Date of the Rgveda"—Tndian Antiquary, Vol. xxii, pps 164-189, 
% "The Orion" by B. G, Tilak, Poona, 
१ भारतीय न्धोतिःशाच्त by ४, 2. Dikgita, Poona, 


INTRODUCTION 


The word ‘ chronology’ meant apparent dating only, 
from the 16th century of the Christian era, The word has 
now come to mean’ ‘ the science of computing and 
adjusting time and periods of time, and also of recording 
and arranging events in order of time; it means com- 
putation of time and assignation of events to their correct 
dates.’ 1 In the present work, it is the science of 
Astronomy alone that has been brought into requisition in 
ascertaining the dates of past history of the Hindus, both 
of 116 Vedic and of later times, The data for dates 
arrived at from 4170 B.C. to 625 B.C. have been 
derived from the sources which are either of the Vedio or 
posl-Vedic Sanskrit literature, In the section on the 
Indian eras, they have been derived chiefly from tho 
archacological sources, ^ 

Now, chronology is based on tho interpretation that we 
may put to any statemont which is derived either from the 
literary or epigraphic sources, Whether the interpreta- 
tions accepted in the present work are justifiable, is a 
point that is to be decided by the author’s critics, So far 
as he is concerned he has this satisfaction that he could 
not find any better interpretations than what he has 
accepted of the astronomical references which he could ` 
discover and uso for the present work. It is made up of 
the following sections, viz., the Date of Bharata Battle, 
the Vedic Antiquity, Brihmana Chronology, and on the 
Tndian Tiras. It has not been possible to ascertain any 
dates from any other Srauta Siiras excepting those of 


1 The Now English Dictionary. 
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Baudhayana, Katyiyana and Apastamba, The Gyhya 
Satras do not present any now indication of dates, 

The results of the findings may be briefly stated thus {~~ 
The datc of the Bharata Battle has been proved to have 
been the year 2449 B.C., so far as evidences can be 
discovered from the Sanskrit literature, no other date for 
the event is now possible, The antiquity of the Rgveda aa 
shown in the chapters of the book extend from 4000 B.C, 
to perhaps 2450 B.C. The Atharva Veda indications also 
point to dates from 4000 B,C. 10 about 2850 B.C., viz., 
the lime of Janamejaya Parikgita, while the different 
sections of the Yajur-veda show a range of dates beginning 
from about 2450 3.0. 

As to the Brahmanas and Sraula Salas, they are books 
on rituals only and as such they cannot belong to ihe 
same antiquity as the Vedas themselves, more specially the 
Rg-veda. The range of dates obtained for this type of 
works extends from about 1625 B.C. 10 about 680 B.C, 20 
far aa my studies go, the Yajerveda itself is movo ar less a 
Brahmana or a work on rituals. The Brahinanas as 9 
rule record the traditional daysTor beginning the saprifices 
which indicate the carliest dale of about 8350 B.C. Such 
statements, however, cannot give us the dates of the 
Braihmanas which record them 

The Srauta Siilras generally are erude followers of 
earlier rules as to the beginning of the year, the samo 
tematks are applicable -to all the Griya 50८10, The 
Tyautisa Vedingas indicate a date of about 1400 B.C. Tn 
the section of the Indian Bras, it has been shown that tho 
Buddha’s Nirvana era should be dated at 644 B.C, if the 
eclipses spoken of in the Sathyukla Nikdya can be held as 
real events happening in the Buddha's life time. It has 
also beon shown that the zero year of the carly Kharogthi 
inscriptions, should be taken as the ycar 805 B.C., the era 
itself may be called that of Selukus Nilgtor ; the zero your 
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of the later Kharosthi inscriptions or of Kaniska’s era was 
80 A.D. ; while of thecurrent Saka ora the Zero year is 77-78 
A.D. Jt bas been shown in the chapter on the Sarat or 
Malava ora, that it was started from 57 B,C. which is 
reckoned as the year L of this era, An attempt has been 
made {0 show why the years of this era are called Kpla 
years, The Zero year of the Gupta ora should definilely 
be taken as the yoar 819 A.D, or 819-20 A.D., or the 
Saka year 241 gs recorded by Alberini, The date of 
Kalidasa has been ascertained as the middlo of the sixth 
century of the Christian cra. The modern Ramayana may 
be dated about a hundred years earlier than the time of 
Kalidisa, 

One point that [ specially want to emphasise is this ;— 
Tho date of a book may be much later than the date of an 
कषणा which it records. The Raima story is certainly much, 
older than tho time of the Pandavas, bub the modern work 
Ranviyane cannot be dated earlier than about 450 A.D, 
The date of the Bharata Battle is 2449 B.C., but the book, 
tho prosent Mahabharata must be dated about 400-300 B.C, 
The Vedic antiquity rans up to 4000 B.C., but the date 
when the Reveda was wrillen in the formin which we get 
ib now, must be dated much later, ‘Lo ascerbain this later 
date is perhaps not possible. The points to be settled are 
(J) When did the present highly scientific Indian alphabet 
como into being? (2) What alphabet was in use amongst the 
Hindus for recording their Vedic songs and other literatura? 
(४) What wore the earliest vocal forms of the words used 
in tho Vedas? We therefore conclude that the antiquity 
of the Vedic culture is one thing: whilé the date of the 
prosent Rgveda is another, tho date of the Bharata Battle 
is one thing while the dale of tho modern Mahibhivata is 
anobher, 1116 date of Rima or the Rima story is 000 thing 
while the date of the modern Ramayana, is another. The 
present work has thus principally aimed at ascertaining 
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the dates of the events and of cultural traditions, but it is 
hoped that the findings in some cases have led to the year 
of the books concerned. 

As to the antiquity of the Indian scientific alphabet, it 
can betraced to Yaske’s Nirukta and to the Grammar of 
Panini, Yiske and Panini arc names of ysis in the 
Bandhayana Srauta Siitra, Tf the date from recorded 
tradition for this work canbe correctly assumed as about 900 
B.G,, the dates of the lexicon maker and of the grammarian 
would be about 1000 B.C. If, however, tho date of the 
Baudhayana needs a lowering by about 850 years, thero 
would be corresponding lowering of the dates of Panini 
and Yaska. ^ 

Of the dates ascertained, the following dates, viz., 
(a) 828 B.C., 26th of July, for the solar eclipse as spoken 
of in the Re-veda and (b) 2449 B.C., for “tho year of the 
Bharata battle do not admit of any raising ov lowering 
according to my interprotation of the astronomical references 
on which they are based. In this range which is practically 
the same as between 4000 B.C to 2450 B.C., tho Rg-veda 
was developed—I mean the siktas or songs were composad 
and transferred to successive generations by word of month 
principally. We cannot be sure of the art of writing was 
developed in this period, एला if we assuthe that some sort 
of writing was invented in this period, the alphabot used 
could not be the same as the most scientific Indian alphabet 
as we haye if now.' Lm all epigraphic evidences from the 

1 Prof. 7, 0, Ohattorjes of the Allahabad Univaraity is of opinion that the 
following te, viz,,— 
* उतत! Wane are- 
aaa: ष त्रयीलेनां 
उतोत दौ aaa विस्र 
जायेव पयऽउगती सुवासाः lM, X. 71, 4. 
5 “One (man) indeed seeing specoh has nob seen hor ; another (man) hearing hor 
has not heard her; but to another sho dolivers hor person as a loving wife woll-attired 


presents hersolf to her husband,"'—~{Wilson) shows (Poona Orlontalist, Vol. 1) No. 4, 
p. 47 ¢) that the art of writing wae known in Vedio mes 
४ 
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Asokan period up to the most recent times if 18. the same 
alphabet that is used, only the forms of the letters are 
different ; we have either the Brahmi or 176 Kharogjhi or 
some other forms of tha 1611618. The question naturally 
11868 (1) was there the existence in India of a different 
alphabet with different forms before the Brahmi alphabet 
with its forms was invented ? (2) does the modern Indian " 
alphabet’ truly represent the sounds of the original Vedic 
words ? As for instance, we now read WAAAY as 
Rksamanh, we as Nasivain etc. The question raised 
can be ascertained only by epigraphic cvidences that may 
be discovered in future. 


Date of the Bharata Battle and ihe Vedic Antiquity 


It has been said above that the Rgveda assumed its 
modern size from about the year 2450 B.C., timo of the 
Pandavas. It 18 known to all Vedic scholars that Angirasa 
Krena was the author of the four siklas or hymns, viz., 
क, VIII, 68; M. XN, 49-44 of the Rgveda, In the 
Chandogya Unanisal,’ we have it that Dovakiputra Krsna 
was a pupil of Ghora Adgirasa. 1b appears that the Mahé- 
bhirafa hero Krgna himself, may probably be the author of 
the above-mentioned four 8010145 of the Rgveda. We read in 
the Mahabharata that the four Sarigakas who saved them- 
selves from the Conflagration of the KXhindava forests by their 
prayers to Agni, the god of fire, are named Jaritari, Droya, 
Sarisykka and Stambamilra. The same Sarigakas appear 
to be the authors of the श्व in the Rg-Veda, M. X, 142, 
Again Turakdvagcya? the priest of Janamejaya Parikgite 
was vory probably the son of Kavaga, Kavaga’ was formerly 
a Sidra by caste but attained the honoured position of a 
Brihmana in life, This Kavaga was the author of the 

1 Chandogya Upanigat, 11, 17.6. 


9 Aitareya Bidhmana, Ch, 80, 7, 
$ Aitaeya Brahmaga, Oh. 811, 


\ 
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sitktas or hymns in the Rg-Veda, M. X, 30-34. All those 
considerations lead us to conclude that the latest portions of 
the Rg-Veda were composed at the time of the Pandavas 
(2449 B.C.), when according to tradition the Vedas were 
subdivided into Rk, Sama ahd Yajus, and the author of 
thia division was Vyasa the common ancestor of the 

† Kauravas and the Pandavas. Tho Alharva Veda, in my 
opinion, records traditions which are as old as of the Rg- 
Veda itself, as may be seen from Chapters VIII, X and XI. 
As this Veda (47८1०) says अयनं wara' or ‘‘ that 
the (southerly) course is at the Maghas in my time’ 
and जनः; स wghafa ae रान्नः परिचितः or “that man 
prospers well in tho kingdom of Pariksita,’’ I understand 
that the time indicated is between 2449 to 2350 B.C. Thus 
according to the evidences cited above, the Atharva Voda 
also was completed about the time of the Pandavas. 


Vedic Antiquity and the Indus Valley civilisation 


In the Rg-Veda we get the following reforences to the 
Sisnadevast:— ‘ 
(a) M, VIT, 21,5:— ° 1 
नया Aas Yaa न वन्दना शविष्ठ वेद्याभिः । 
सशर्षदर्यौ विषुणस्य जन्तोमा शिमदेवाऽश्रपि gad नः ॥ 


‘Tet not the Raksasas, Indra, do oF harm: let not 
the evil spirits do harm to our progeny, most powerful 
Indra; let the sovercign lord (Indra), excrt himself (in the 
restraint of) disorderly beings, so that the unchaste (Sisna- 
devas) may not disturb our rite’? (Wilson) 

(b) M. X, 99, 3:— 

स वाज॑यातापदुष्दा यन्त्खर्षातापरिषत्‌ सनिष्यन्‌ । 
्ननवायच्छतदुरस्य वेदो प्रन्‌भिश्रदर्वोऽमभिवर्षसभित्‌ ॥ 
॥ Atharva Veda, XTX, 7, 2 
2 Ibid, XX, 127, 10 


' 


INTRODUCTION ५ 11 


१ Going to the battle, marching with easy gait, desiring 
the शनी], be set himself to the acquisition of all wealth. 
Lavineible, destroying the Phallus-worshippers ( fira@arq), 
he won by his prowess whatever wealth (was concealed) 
in the city with hundred gates.’' (Wilson) 

Ié appears that these Phallic-worshippers were a rich 
people living in large cities, which were raided by the 
worshippers of Indra .and other Vedio gods and carried 
away a rich booty. These Sisnadevas were probably the 
same who founded the cities of Mohenjodaro and Harappa 
and lived also if the Jand of the soven rivers (the Punjab). 

In the Mahabharala again we have many references 
which show that faisasas, the Asuras and the Aryan 
Elindus had their Kingdoms side by side, In the Vana 
parva or the Book IIT of the Mahabharata, Chapters 13-22 
give us a description of the destruction of the Saubha Purt 
by Krena. This may mean the destruction of a city like 
Mohenjo-daro, T mention the above references with which 

“I came across in my chronological survey of the Vedas and 
the Mahabharata. They have been noticed by  othors 
before me, but furnish no data for any chronological finding 
by astronomical methods. 


Dale of Raima or Rama Story 


Tn the present work it has been ascertained that-the ‘date 
of the Bharata battle is 9449 3.6, Tt may now be asked 
“is it possible to find the time of Rama astronomically?”’ 
The answer 1 have to give is @ definite ‘‘no.”’ If the Purinic 
dynastic lists may ab all be thought reliable, in the Vayu 
Purana (chapler 88), we have, between Rima and Bryhad- 
vala, a reckoning of 28 generations till the Bharata battle, 
and the Maltsya Purana (chapter 12) records 14 generations 
only, while the Vignu Puraya records 33 generations 
between Rima and Brhadvala. If we put any faith in the 
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Vayu list the time of Rama becomes about 700 years prior 
to the date of the Bhirata battle, i.¢., about 8150 B.C. 

1 may be asked why have I not attacked the problem 
of finding Rama’s time from the horoscope of his birth 
time given in the modern Ramayana ? The problem was 
dealt with before me by Bentley in the year 1823 A.D. and 
his fmding is that Rama was born on the 6th of April, 
961 B.0.\—a result which is totally unroliable. 

(1) The 12 signs of the Zodiac spoken of in the 
Ramiyana in this connection, were not introduced in Indian 
astronomy before 400 A.D. 

(2) The places of exaltation of the planets were settled 
only when the Yavana astrology came io India of which 
also the date can hardly be prior to 400'A.D. 

(8) Bentley's finding also does not give us the positions 
of Jupiter and Mars as stated in the Ramdyana reference, 

(4) The Ramayana statement of Rama’s horoscope is 
inconsistent in itself, Five planets cannot be in thoir placos 
of exaltation under the circumstances mentioned thoreiny,y 
as the sun cannot be assumed to have been in the sign 
Aries. This ought to be clear to any astrologer of the 
present time. “ 

(b) Bentley has not established a cycle for tho re 
petition of the celestial positions, or has not even shown 
that his was a unique finding. Tiven Nhen, 88 stated 
before, his finding is not satisfactory, and admitted as such 
by himself. 

(6) Further tho discovery in India of the seven ‘ planets’ 
could not have taken place within the wuly Vedic period, 
i.e,, from 4000 B.C. to 2500 B.C, ^ 


1 Bentley's Hindu Astronomy, page 1४, 14, D Swami Kann Pillatin his work 
‘An Indian Ephemeris,”’ pp, 112-120, linving assumed Uhal in Réma’s horoscope, (10 
aun was in Aries, moon in Taurus, Mars in Oapucon, Jupiter in Cancor and Saturn 
in Libra, anived at the yoar 064 B.C,, and the dato na March 81 of the year, ‘This 
is also imposstble as calculations arexbased on the 8, Siddhanta, He also belioves 
Shat Réma's ho.oscope was unreal, ॥ 
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Tn the Vedic time only four of the ‘ planets’ were discover- 
ed, viz., the sun, moon, Jupilerand also peyhaps Venus. The 
planet Vonus was very probably known by the names Veni,' 
Vena? or the Daughter of Sun (ic., adver दुहिता ° or eat’) 
who was married to Moon, and the Aévins carriod her in 
their owncar to the groom, At the time of the Bharata 
baitle, however, we find that Saturn was discovered and 
named but confounded with Jupiter. Mars is called a ‘ cruel 
planet ! but not given a name. liven Mercury is named as 
the ‘‘son of Moon,.’”’ (vide pages 80-82), When in later 
times ° (i.¢., later than 400 A.D,, probably), the sacrifices 
to the ‘nino planets’ were instituled, the appropriate 
verses selecicd for offering libations to these ‘ planets ’ were 
yeas (1) ‘ श्रा aa, ctc.”’, for the sacrifice to the sun from 
the Reveda, (2) ‘* श्राप्यायसख, etc.”, for the sacrifice to the 
. moon and it is sacred 10 the moon or soma, (2) ^ erfeqetat 
दिव, etc.”’, for Mars, which is sacred to Agni or fire-god, 
(4) ““ शरगनेनििवसदुषसः, etc.*’, for Moreury, which ig also sacred 
to Agni, (5) ‘ हदते परिदौया रथेन, otc.”, for Jupiter which 
is sacred to Jupiter, (6) शक्रं तै erg, etc.”’, for oblations to 
Vonus and this is sacred to Pagan, (7) ‘ wat Bat, oto.”’, for 
oblations to saturn, but the 16 itself is sacred to the water ' 
goddess, (8) “† कया नयित, etc.’’, for oblations to the as- 
conding node, find which is sacred to Indra and (9) ^" Re 
aaa for the descending node’s oblation and is also sacred to 
Indra, Tt is thus clear that the appropriate yeas for 
oblations to Sun, Moon and Jupiter only could be found 
from the Vedas: as to the rest of the ‘ planets’ the 
suitable {043 for offering oblations to them, could not be 
found out from the same source, 

Thus in the truly Vedic period there is no evidence 
forthcoming which would show that the ‘ planets Mercury, 
Mars, Saturn and the Moon’s nodes were discovered,’ Late 


LMT, ५ क.उ. 8-28, L $ M1, 100,17, 
५ > 47, 8-18, ४ Mateya Purine, Chapter, 93, 


xvi ANOCINNT INDIAN CHRONOLOGY 


५ 


Mr. 8. B. Dikshita’s finding on this point is also the same 
as mine and the reader is referred to his great work भारतीय 
ल्योतिःशास्न, pp. 68-66, (1st Hdn,). 

Hence the conclusion is inevitable that when we meet 
with a statement like the above as {0 the horoscope of the 
birth time of Rima or of Krgna, we can never believe it. 
Tt {8 8 mere waste of energy to try to find the date of birth 
of Rama or of Krsna from such a statement, which is 
tanthmount 10 saying that ‘‘ whenever a great man is born 
four or five planets must be in their exalted positions,’ Tn 
scientific Chronology such ‘‘ poeto-astrological effusions ' 
cannot have any place 

If we want to find the time of Rama or of Krgna, we 
have to depend on a well established date of tho Bharata 
battle, and then from Purapic or other evidences try to find 
these times. We have already said thatif tho (पणव 
dynastio list can be believed, the time of Lima should be 
about 3150 B.C, 


Date of Krsna’s Birth 


Similarly if we belicve in the statement that Kypne was 
born on the last quarter of Sravana, on which the moon 
was conjoined with the Rohini (Aldebaran), + thon using 
the further condition that the Bharata batilS was fought in 
2449 B.C,, wo can show that Krena was born on J uly 2, 
2501 B.C. For on this day ab G.M.N. or 5-8 P.M, 
Knruksetra mean time :— 

Mean Sun=98°21/40" Thus— 
+ M = ORT GY 
१0 व - ‘ नि Apparent Sun=96°28! 
A. Node=88°52/44" = Moon=4°50' 
Sun's Apogee = 26°10! 48” 
Sun's 1 01884812 Aldobaran= 7°38! 


‡ geal Ofedtget fant erat यदि। 
सुष्यकाकः; eR यत्र जातो wh खयम्‌ ॥ 
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The moon was conjoined with Aldebaran about 10-34 ए. 
Kurukgetra mean time, tho moon had a south latitude 
2°30’ and Aldcbaran’s south latitude was 5°28’. ‘he moon 
and Aldebaran were separated by about 3° only. Thus at 
midnight the conjunction of Moon with Rohini (Aldebaran), 
was & beautiful phenomenon to observe, 

Tf, however, we pin any faith in the following statement 
as to the horoscope of Kysna’s birth-time as it is given in 
a work on Jyotiga (Astrology) named खमाणिकव :— 


उचस्थाः शशिभीमचाद्दिशनयोः लग्नं हषो लाभगो जोव; । 
सिंशतलाक्तिष क्रमवत्‌ पूष शनोराहवः ॥ 

नैशिधः समयोऽष्टमौ बुधदिनं ब्रष््च॑मन्र ait | 
शरौक्षष्णाभिधमम्बुजच्तणमभूदा विः परं ब्रह्म तत्‌ ॥ 


“In the places of exaltation were the moon, Mars, 
Mercury and Saturn, tho ascendant was in the sign 
Taurus and Jupiler wa's in the place called labha (i.¢,., लाम, 
the eleventh house, tho sign Pisces); in the signs Leo, 
Tuibra and Scorpion were respectively the Sun, Venus and 
the Node; it was midnight and the day of the 8th tithi on 
a Wednesday, and the moon's nakgatra was Rohini—it was 
at this instant that tho loliis-eyed person named Srikygna 
was born, and that was the great Brahman itself,’’-—We 
readily rocognise that this stalement was १ pure invention by 
an astrologer of times much later than 400 A.D. 

Bentley attempted a solution of this problem of finding 
date of Kysna’s birth from the above data and was led to the 
date Tbh August, 600 4.7." Bub here as in the case 
of Riima’s horoscopo, he did not find the astronomical 
cycle in Which this position of planets and the day of the 
week repeat themsolyes, 

First of all thero can bo no quostion of the existence * 
of the 12 signs of the Zodiac in Krsna’s time, secondly, 
the reckoning of the days of the week did not come into vogue 


1 Bentley's Hindu Astronomy, page, 91, 
C1 408B 
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in India much before 484 A.D.’ Thirdly the assignment of 
the houses of exaltation to the different planets cannot be 
prior to 400 A.D. The statements of the type quoted above 
ave pure astrological concoctions, having absolutely no 
chronological bearing. 


Vedic Ritual Lileralure 


On this head we have (1) the Brahmanas, (2) the Srauta 
Silvas, (8) Grhya Satras and (4) the Veddshgas. These 
works cannot be of the same antiquity as the Vedas. 

As to the Brahmanas, they almost all were completed 
after the time of Janamejaya Parikgita, without any shade 
of doubt; the Aitareya,? Satapatha® and the Qopatha‘ 
Brahmanas speak of the Agvamedha sacrificcs performed 
by this prince. From what has been shdwn before Janame- 
jaya Parikgita’s time should be aboul 2413-2889 B.C, os 
Pariksié lived up to the ago of 60 years and was crowned 
king, 86 years aftor the Bhiraia battle, The oldest 
traditional solstice days as recorded in the *Brihmanas 
are such as indicate an antiquity of 8550 B.C., and that the 
Yajurveda was completed aboul the time of the Pandavas 
१,९., 2449 2.0.1 The oldest tradition about the winter 
solstice day was the full-moon day of Phalguna, the next 
tradition about the winter solstice day whs the now-moon 
day of Magha. In lator times the day of fullemoon of 
Phalguna came to mean the beginning of spring as in 
the Satapatha and the Taittiriya Bidhmanas. The 
date when this was tho case has beon shown as 756 B,C, 
as the superior limit, According to the finding in the 
present work, the date of the Jaiminiya Brahmana has come 
out as about 1625 B.C., the Saikkhyayana Brahmana (as- 
distinctly separate from the Kausitaki Brahmana, which has 

: 510 OLB Fran 1५५५709, 


वि + 
3 Salapatha Brahmaya, XII, 6, t, 1 Weber's वा, p, 104, 
4 Gopatha Brihmana, IT, 6, 
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not been brought to light yet) as about 1000 B.C. the 
Voedingas about 400 B.C., the Baudhayana Sraula Stilras 
as about 900 B.C., the Apastamba and Kalyayana Srauta 
Silras about 625 B.C. These will be found detailed in 
Cliapters XV to XX. ५ 

In the prosent work, it has been shown! that the Vedic 
Hindus could find accurately the winter or the summer 
solstice day. Jor this the observation of the sun’s ampli- 
tude at sunrise most probably ,used to be begun before 
the dawn, With this method came the invariable conco- 
mitant of the obsorvation of the heliacal rising of prominent 
stars at the beginning of the different seasons, Thus in 
tho earliest Vedic times, the heliacal risings of the Aévins 
was found as the beginuing of spring, and that of the 
0101105 as the beginning of the rains.? Some centuries later 
the heliacal rising of > Scorpionis was used as a mark for 
the beginning of the Indian season of Dews (i.¢., Hemanta), 
The Jaiminiya and tho Tapdya Brahmanas speak of the 
holiacal rising of the Delphinis cluster on the winter solstice 
day and the Sdmkhayana Brihmana of the heliacal rising 
of Polliwa, at the middle of the yoar or the summer solstice 
day. In the present work I have genorally avoided the 
use of statemonis like—‘‘ Kyttikis do not swerve from the 
east’ or that thee Agvins wore indicative of a direction! 
Thore are many things to be considered in this connection: 
(1) whether the statemonits mean tho true castward direction, 
(2) ab what altitude did the Kytlikds or Asvins show the 
eastward direction, (3) what was the latitude of the 
observer. It is of course easy 10 see that» Tauri the chief 
8४ of the Kylitkds and ५ Avietis of the Agvins, had their 


t 

' Ohaptet XLT, In the reforenee quoled in this chapter the method of the 
Brdkmana rofera-dirovily tothe summe: solstice day,an which the geds raised ap 
the ain (0 the highest limit on the meridian, 

3 Vide Ohaplers LV V, 

$ Satapatha Brahmana, IL, 1, 2, 8, 

4 226१५१९, M. 1, 110) 8-6, 
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declinations= Zero, respectively at 3000 B.C. and 2350 B.C, 
very nearly ; but these statements cannot yield ४ solution 
of the chronological question involved. 

Tn the soction of this work on the Indian 11188, tho 
main results have been already stated. Oné point of very 
great importance has been brought to light in the Chapter 
XXV, on the Gupta era. The Indian years before the timo of 
Aryabhata I, were generally begun from the winter solstice 
day, but after his time gradually the years came to be 
reckoned from the vernal equinostial day. In the Gupta 
era, the years were originally of Pauga Sukladé reckoning, 
but after the year 499 A.D., some year of this era which 
was different in different localitics, began the Cattra Sulla 
reckoning. Thus one year was a ^ year of confusion” in 
Indian calendar which consisted of 15 or 16 lunations, The 
4110 Sukladi veckoning was thus a creation of Arya- 
bhata T, and all works which show Cattra Sulladi reckoning 
cannot be dated earher than 499 A.1), 


Limitations to the Astronomical Determination 
of Past dates, 


In finding the date of the Bhirata Battle, the data 
evolved from the Mahabharala were really-—(1) that the 
year in our own times similar in respect wf luni-solar-stellor 
aspects to the year of the battle, was the year [929 A,D. 
and (2) that the day on which the sun turned north in the 
year of the battle corresponded in our time to Feb, 19, 
1930 A.D. From these data it was quite possible to arrive. 
at the year 2449 B,C, as the year of the battle, but still we 
could not be sure that this was the real year of the battle 
unless there was a tradition to support this finding. Irom 
a strictly astronomical view point the year arrived at might 
be raised or lowered by one or two multiples of the 19 १०९४ 
cycle. Here the astronomical finding got a corroboration 
from & recorded tradition, viz., the Vyddba Garga tradition, 
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Similarly we could not be sure that the antiquity of the 
Vedic culture is to be dated about 4000 B.C., unless we had 
another event of the solar eclipse as descbed in the 
` Rg-Veda—which according to my interpretation happened in 
3928 B.C., on the 26th July—the summer solstice day. 
Here also we have got other traditional evidences from the 
Vedas (specially from the Atharva-Veda) and also from, our 
calendar on the date for the hoisting of Indra’s Mlag,? 

In Chapter XVTIT on the time reforences from the 
Baudhiyana Srauta 6714, according to the data which I 
could evolve from this work on the position of the solstices 
and from the rules for beginning the Nakgatresti, Paftca- 
Saradiya, and the Rajasiiya sacrifices, the date has come out 
to have been 887-86 B.C. If the position of the solstices as 
indicated in the work and as understood by me is only 
approximato, the dale may be raised or lowered by some 
luni-solar cycle in tropical years. If this work, the Baudha- 
yana had in addition an account of a solar eclipse on a fixed 
day of the yoar, we could absolutely fix the date. It was 
thus possible to fix a mean date only, for the time when the 
date evolved were astronomically correct, 

Speaking genorally, an astronomically determined past 
date from luni-solar data can hardly be absolutely correct, 
when it is further recalled that there might be errors of 
observation, uastly we have to sottle whether what wé got 
as the date ascortained is to be taken as tho date of the work 
or the date of the tradition. Astronomy therefore can only 
give certain landmarks, as it were, in ancient Indian Chrono- 
logy, some of which should be subjected to critical examina. 
tion by epigraphic and other scientific methods that may be 
discovered and applied to test tho findings in this work.’ 

Agironomical Constants used | 


Ho far ds the astronomical calculations and the findings 
aro concerned, I trust that they ave correct to the degree of 
1 Vide Ohaptey VIE. 
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accuracy aimed at, ag in this work the most up-to-date 
astronomical constants have been: used throughout. They 
are for the epoch Greenwich mean noon on January 1, 1900 
A;D.-and £: stands for Julian centuries elapsod- from the 
epoch. Here । ॥ 
Lidenotes ths mean longitude of a planet , 
Page as », longitude of its perigee or perilelition 
५ » 3; "एतदहमा of the orbit 
6 ~ ,, s, longitude of the ascending node of the 
orbit, ie 
(4) For the gun’s mean elements :— 
1. = 280°40' 56°87 + 129602768" 184 + 1“*089८४ 
@ 281° 13’ 15°17 +6189" 036+ 1५684८0 + 0" "0126" `. 
e=0'01675104 ~ 0°00004180t—0° OU0000.126 
, । । (Newcomh) 
(ध); Tor the moon’s mean elements :— 
!' ` ` ८ = 0838०86. ` 46°74. + 1782564406" 06t + Ds 
. 7 1419 + 01100680 ` " 
~ ७ = 88426 27°45 + 1464862202/ ~ 87“ 11} ~ 0“"0441 
6 = 259° 7“ 49°16 - 69629 [1८.28८ +7482 + 0/008/" ` ` 
a (Brown) 
` (©) For Jupiter's mean elements 
5 238 7“ 567'59 + 1093806877" 148¢ + 1” 201860? 
५ 00060964 
० = 12943" 1४“ "60 + 6708“ 8691 8 "802४8 00198649 
e=0°04888475 + 0*000164180८ ~~ 000000046760" 
—0'0000000017 1° 
(Leverrier and. Caillot) 
For the mean ‘elements of . Mercury, ‘Venus and Mars, 
Neweomb’s and Ross’s’ equations have been. used, while 
those fot Saturn, the equations used are of Leverricr and 
Gaillot.. The above equations have been. taken from the 
Connaissance Des 'l'emps,, pp, XI—XVIL 
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Troy finding the apparent places of the sun, only. the 
equation of apsis has been applied, and for the apparent 
places of the moon only 4 or 5 of the: principal equations 
have been applied generally. In the case of the solar 
eclipses, the mean place of the moon has been. corrected by a 
maximum of 16 equations. The planetary perturbations 
` have not been considered, = 


Methods of chronology employed 


The mothods of chronology employed in the present 
work will, I hope, be readily understood by scholars who are 
interested in this new science. In this general introduction 
it seems rather out of place to detail them, These methods 
have developed in me as the necessity for them was felt. 
Those of my readers who feel any special interest for them, 
will find them fully illustrated throughout this’ work and T 

would specially refer them: to the sections: on the Date of 
the Bharata battle and on the Vedic Antiquity, I cannot 
‘persuade myself to think that Iam the first to discover them. 
In outline they are ^ 
(1) Employment of the luni-solar cycles of 8, 8, 19, 160 
and 1939 sidereal years! 28 established in this work. =. > 
(2) Methods of backward calculation’ of planetary 
` भना from Jan, 1, 1000 A.D., G. M. Noon 
_ (8) Method of finding the past time when two selected 
stars had the same right ascension (where possible) 

(4). Method of finding an eclipse of the sun in any. past 
age which happened on a given day of tho tropical year, The 
eclipse-cycles established are of :— 

456, 991, 768 tropical. years and others derived: from 
them 


he luni-solar oyoles.in tropiosl yoars will bo found in Ohapter. TX ‘on. the 


Solay Wolipue. ta tho Rg«Veda 
7 “Pho details havo been shown aud iusteated both in Chapter IX and’ the 
Appendix ITT thoreto, : £ 
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Tor finding a solar eclipse near to a past date T have also 
found the following cycles in the way in which the Baby- 
lonian Saros is established in astronomical text books. 

They are :— 

(1) 18 Julian years+10°5 days (the Chaldean Saros,) 
(2) 67 Julian years+ 994 "75 days. 

(8) 807 Julian years+173°25 days. 

(4) 865 Julian years + [82°75 days. 

(5) 1768 Julian years +338 days. 

In terms of civil days these cycles are respectively of 
6585, 21144, 12305, 183449 and 646100 days. 

These may prove useful to future rescarchers in ohyono- 
logy, besides the ones stated before. 

Tor facilitating calculations according to the Indian 
Siddhantas, the following equations true for the Ardha- 
ratrika system, will bo found very useful :— : 

(a) Sirya Siddhanta Ahargana (from ‘‘creation’’) 

=Julian days + 714401708162, 

(b) Kali Ahargana + 688465 = Julian days. 

(©) Khandakhadyaka Ahargana + 1964030= Julian days, 

The luni-solar cycles according to tho constants of the 
Sarya-siddhanta, the Khandakhadyaka and the Aryabhatiya 
are the following :— 

3, 8, 19, 122, 263, 386 and 648 Indian solar-years, 

Mr. Nirmalchandra Lahiri, M.A,, has worked as my 
research assistant during the preparation of this work, under 
the arrangement made by the Calcutta University as dotailed 
in the preface, He has revised all my calculations, has 
made independent calculations according to my direction 
and has helped me occasionally with valuable suggestions, 

T shall be grateful for any corrections and suggestions 
for the improvement of this work. 


Calcutta: September, 1947, 7, 0, Suyaupta 


SPECIAL NOTH TO CHAPTER VI 


Tn this work in finding the past dates by the heliacal 
risings of stars al different seasons, the author was 
tinder the impression that the Vedic Hindus were more 
concerned with the beginning of the dawn than with the 
actual heliacal rising of the star concerned. It is for this 
reason, that it has been assumed throughout, that the 
sun’s depression below the horizon was 18°, when the star 
was observed near the horizon and not at the exact heliacal 
visibility, which might have happened some days earlier, 
On the other hand it may be held that in some cases at 
least'the actual heliacal visibility itself shonld have been 
taken as the basis for the dotermination of the dates. This 
of course may 10 conceded. In the case of the brightest 
stu, vtz., Sirius or a Canis Majoris, the correct depression 
of the sun below the horizon atits heliacal visibility should 
be about 10°. The Vedic people were porhaps not so very 
accurate in their observation, lence in the case of this 
star, tho sun’s depression below the horizon should be taken 
at 12° and not 10° at ils heliacal visibility. ‘This would 
allow for the necessary altitude of the star above the horizon 
at the time of observation so that it might be easily 
recognised, ‘This would also allow for the uncertainty of 
the horizon boing clear for observation. 

Tn view of the above consideration the finding of the 
date of Vimadevain Chapter VI, should bé modified, Again 
Vamadova's statoment that the Rbhus should awake since 
12 days havo elapsed in their period of sleep in the orb of the 
gun, may of may not bo associated with the heliacal rising of 
the Dogstar as spoken of by Dirghatamas, If this association 
is not allowablo Vamadeve’s date cannol be found on this 

D—Ti0RB 
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basis, If this is allowed, it may be assumed that the 
summer solatice day was probably estimated from the 
correct determination of the winter 801811८6 day, 

Tt thus becomes necessary to determine by how many 
days did the estitnated summer solstice day, [1666006 the 
actual summer solstice day. Tt has” bean shown on page 
108, thal at abont 2000 B.C. the sun’s northerly course 
lasted for 186 days, while the Vedic people held that the two 
courses were of equal duration, cach having o length of 
183 days. The estimated summer solstice day would be 
3 days before the actual summor solstice day. 70108 
Vamadeya’s statement of 12 days after the summer solstice 
day as estimated would mean a day 9 days aller the summor 
solstice day. The sun’s longitude should be taken about 
99° and not 102° as used in Chapter VI. The sun’s 
depression below the horizon should be 12°, and ५, the 
obliquity of the ecliptic at 2L00 B.C, = 22०66"104. 

Hence sun’s right asconsion=99°49’52"”, the sun's 
declination =23°27'30". It would follow that :—~ 

(1) LZPS = 120°58'9", (2) y= 68०४142५, (3) the angle 
Om 5d 17/21", (4) yO = 814०024“, ($) Oli 8699822" and 
(6) yl:=47°40'52” as shown and named in the figure in 
page 87. Sirius’s mean longitude for 1931 being 103°8’, the 
increase in the longitude of the star till [98L becomes 56°27’, 
which shows the date of Vamadeva to be about 2109 B.C, 
This seems to be a result hardly acceptable. Vamadeva in 
the Rgveda, M. TY, 15, in verses 7-10 invokes the fire-god 
Agni to bless the Kumara Sahadevya (son of Sahadeva) 
whose 14006 is Somaka. According to tho Puranas, ‘Sahadeva, 
the son of Jarfisardha, was killed in the Bhiirata battle, and 
his son, the grandson of Jarfsandha was Somadhi, Sf 
Somaka and Somadhi mean the same prince, tho date of 
Vimadeva should be about 24-19 B.C., which is the dato of 
the Bharata battle according to the finding in this worl 
in Chapters I-III, Vamadeva also speaks of the swift 
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asoending ' brilliané omblem of Agni (i.¢., Krltikis) 98 
stationed on the east of tho earth (M. IV, 5,7). Assuming 
the siar Aloyone of the Kyitilds was seen at Rajgir (25°N) 
at and at an altitude of about 7०80" (or 8° due to refraction) 
on the prime-vertical, the date comes out as 244 B.C, At 
this altitude also the swift ascending stage may be admitted. 
Tt is quite unintelligible, how Prof. Prey, from the same 
date assumed that the star was on the prime-vertical ab an 
altitude of 80° and thus arrived at the date 1100 B.C, 
(Winternits’s History of Tndian Literature, Vol, I, page 298), 

The hoeliacal visibility of the star is really indicated by 
what 7st Divghatamas says; we may therefore try 0 
determine the date of Dirghatamas, It is the tradition of 
N, India, that-the cloudy sky persists for 3 days after the 
summer solstice day, the period boing called ambuvaci or 
oloudy days, We therefore take the following data for the 
heliacal visibility of the Dogstar in Dirghatamas’s time : ~~~ 

(4) Sun's longitude = 93०, (b) the sun’s depression below 
the horizon at the heliacal visipilily of the star= 12°, (¢) the 
obliquity of the ecliptio=24°L’ for 2900 B.C., (d) the 
latijude of the station, Kuruksetra=30°N. 

Now the sun’s, right ascension =98°!7', the sun's 
declination == 23°58'54”, We calculate as before— 

(1) LZPS = 191०1816", (2) #7 = 61०2644", (3) ^0 
=¢ ०29 (4) ‰0 = 77०117५, (5) 01।= 4112946“ and (6) yl 


५ तमिषुष समा सानम पुनती पतिर्यः | 
waaay रये TSM जास ॥७॥ 


६ 


916109101101 ! 

५ May our solf-puritying praiac, sullod to hia glory, and accompanied by worship, 
quickly attale to thal omaiform (Vargvdnara) whose swift asconding brillinnt (oLb) a 
watloned on tho efat of She oailh,to mount, like tho sun, above tho immovable 
heayon "' £ 

How in placouf “ mb" na suppliod hy Wilson, the word should have been 
‘omblom " 1.6,, tho Ayttihds (Pleiades) of which tho iogont is the flegod 
Vatéodnara or Agni, Hence Ja our astronommioal interprotation, which Is echoed in 


tho Satapatha Hrdkmana, Kanda, I, Oh, 1, 2-8, that the द्वं do not swerve 
from the ogat 


५ 
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= 96०81214 (7) the inorease in the longitude of Sirius till 
1981 = 66०71“ nearly. The date arrived at for Dirghatamas 
becomes 2925 B.C. 

Now the date of the Bharata battle as found in this 
work has been 2449 B.C, This 181 Dirghatamas was a 
contemporary of King Bharata of the lunar race according 
to the Aitareya Brahmana.' Between Bharata and 
Yudhisthira the dynastic list of the lunar race as given in 
the Mahabharata (MBh., Adi, Chapter 95), records 17 reign 
periods of princes of this dynasty. The interval between 
the dates stated above 18 476 years, which divided by 17, 
makes the average length of a reign period=28 years, 
Hence the historical method heve corroborates the astronomi- 
cal finding, 

As to the remaining findings in this work on the basis of 
seasonal heliacal risings of stars, perhaps need no modifica- 
tion specially when the stars are ecliptic and also when 
they are of a magnitude less than the second, 


1 Aitareya Brahkmana, Gh, 80, Khakde 9, 22. 
एतेन इ गा Qala werkt Asa मामतेयो acd दष्यमिमभिशिरेच aang wet 
९ 
Shae: समन्तं सवेत; एथिवीं जथन्‌ परीयायाग्ैरच AAAS । 

“By thig Aindra great anointing, Dighatomas, the son of Mamata, bathed the 
King Bharats, the son of Dugyants, By virtue of it Bharata, the son of Dugyanta, 
conquered the whole world in all tho quarlers in his victorious oxpedition and 990 
performed the Adyamedha sacrifices " 

Cj. also Satupatha Brdkmana, Oh, 18, 8,4, 11-14, Weber's Tdn,, ए. 806. तम 
no mention is made of the priest Dirghatamns, 
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CHAPTER I 
DATE OF THE BHARATA BATTLE 
Evidence from the Mahabhirata 


The Bharata battle is now generally believed to have been ४ 
real pre-historic past event. It is on this assumption that we 
propose to determine the date of this batilo. Hitherto no epigra- 
pic evidence leading to thig date has been brought to light. 
Jonscquently we have to rely on our great epic the Mahabharata 
and the Purdnas. The description of the fight can be found only 
in the Mahabharata while the Purdyas definitely indicate that it 
was 0 real ovent, In this chapter we rely solely on the Mahabha- 
ruta astronomical references. Tho great epic Mahdbhdrata has 
had ils development into the present form, from its earliest 
nucleus in the form of giéthd naraganisis, i.¢., sagas or songs of 
heroes, In fact the Mahabharata itself is jaya or o tale of victory, 
80 also 016 tho Puranas. ‘The’ next stage in tho development of 
the Mahabharata was perhaps in the form of tho works Bhdrata 
and the Maha@bhdrata as we find enumerated in the Advaldyana 
Grhya Stitra (ITI, 4,4). The present compilation began from 
about the time of the Maurya emporors. There are in it mention 
of the Buddhist monks and the Buddhists in several places,’ 
Again one astronomical statement runs thus :— 

८५ Wiret comes the day and then night, the months begin from 
the light half, naksatvas begin with Sravand and the seasons with 
1111 > 

1 Book I, Ch, 70: wnaangqely खसन्तादरुमादितम्‌ | 288) of Adi Darva; 
Book VII, Ch, 45, 81, 80, which runs thus: अधोदोच्यायाङ्गकामागधाय fey भवीनु- 
yantafer gut; । Also Book XII, Ch, 918, Blanza 81, cto, contains the Buddhist 
dcetrines of rebirth, Asiatic Society Bdition of the Mahabharata, 

५ अहः i at रातिर्माखाः शक्तादयः कृताः । 

श्वथादौनि कलापि ऋतवः शिशिरादयः ॥९॥ 
Agvamertha, Ch. 44, St. 9 
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In 1931 A.D., the celestinl longitude of Sravand (Altair) was 
800° 489", According to the modern Siirya Siddhantd, tho polar 
longitude of this star is 280°,’ while Brahmagupta in his Bréhaa- 
sphula Siddhdnia quotes its earlier polar longitude as 278°." 
lence according to the former worl, the star Sravand itself marks 
the first point of the naksalra and according to the latler, the 
nakgatra begins at 2° ahead of the star, The Mahdvharata stanza 
quoted above shows that the winter roletitial colure passed through 
the star Altair (Sravand) itself or throvgh a point 2° ahead of it, as 
the season winter is always taken in Hindu astronomy to begin 
with the winter solstice. The passage indicutes that winter began 
when the sun entered the naksatra Sravand. Tt shows that the 
star Allair had at that time o celestial longitude of 270° or 268°, 
the latter according to the Brihmasphuta Siddhinta. The 
presont longitude of Altair may be taken as 801° nearly. ‘Tho 
total shifting of that solstitial point has now, therefore, been 81°, 
which indicates a lapse of time = 2232 years, This cana the 
epoch tobe the year 297 B.C, Tf we accopt Biahbmagupta’s 
statement for the position of (hia star, (ho date is pushed up to 
44. B.C. Hence thero is hardly any doubt that the Mahébhdratu 
began to be compiled in ils modern form from 400 to 800 1,८1, 1 
Before this as we have said already, there were known two books 
the Bharata and the Mahdbhdrata as mentioned in the 
Asvaldyana Grhya Siilra,* The great epic, as we have it now, 
has swallowed up both the earlicr works, and the oldoat strata in 
it can be found with great difficulty. The present book 18 in Stxell 
in the most discursive form. Whenever a topic is raised, it is 
dilated in a way which is out of proportion to {he real story of the 
Pindava victory. Tn this way some of Uhe stanzas of the old saga 


५ dard ग्रवयस्थिति;। 
Sfirya Suldhinta, प, 4. 
2 सकरषटनवैः। won 
FiGhmasphuta Siddhinta, Oh. उ) 3. 
3 Uf, 8, 7, Dikita’s भारतीय ज्यीतिःणास्न) pp UW, nd edition, ५ estinates Uke 
date at 460 BC, 


४ सुमन्तुः सिनिःवैगस््ायन-वैलपूतमाय-भारत-मद्ाभारत-धयौ चा] जानन्ति 1” 
Akvaldyaune ताकत Sta, का, 8, 7 4, श्व 4. 
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havea got displaced from thei propor settings, as many details 
eaing Lo be woven often uncouthly, ints the story. 


The Time References from the Mahdbhirata 


We shall now bry to set forth some of the Limo references as 
found in the present Mahd@bhdrata which we understand to be the 
oldest, and which lead to the determination of the year of the 
Bhirata battle. 

In these references quoted below, the days ave indicated by the 
position of the moon near a star, No mention of tithi is made, 
We shall have the distinct references lo the Aslakis, Amdvisyts 
(not amdvasyd@ or the period of moon's invisibility, and Paurna- 
masis. 

Naksatras in these references mean moat probably single-stas 
or star groups. In later times of the Veddigas there are indeed 
recognised 27 nalegatras of equal space into which the ccliptic was 
divided, but we do not know the exact point from which this 
division was begun, Ib is, therefore, safer to lake the naksalras 
to mean stars or slar groups in this connection, 

Tho Mahabharata astronomical references which we are going 
to use for determining the year of the Bharata battle, aro casual or 
incidental statements, and ४8 sueh do not directly state the time or 
the position of the equinoxes or the solstices of the year in which 
tho event happened. They state firstly the moon’s phases near to 
sevoral stars al somo of the incidents of the battle and secondly 
indicate the day on which the sun reached the winter solstice that 
yoar. We state them as follows :— 

(i) In the Udyoga Parva or Book V, Ch, 142, the stanza 18 
runs as follows :— 

‘Trrom the seventh day from to day, there will be the period 
of the moon's invisibility; so begin the baltle in that, as its 
presiding deity has been declared to be Indra,’* 

This is taken from the speech of Krena to Karna at the end 
of his unsuccessful peace-mission lo the Kaurava courl. It means 


1 aaaraft Reaarararer afaefet 1 


HAR युज्यतां cat at wry; गफ्ररेवताम्‌ ॥ 
Bk. Vy Oh, 142, St. 18, 
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that before the battle broke out there was o new-moon 
near the star Antares or Jyesthd of which tho prosiding deity is 
Indra, As invisibility of tho moon was taken to last two days, 
and only one presiding deity is mentioned, this presiding deity 
Indra, shows the star Jyesth@ near which happened the new- 
moon, This new-moon marked the beginning of the synodic 
month of Ayrahdyana of the year of the battle. 

Again from the fifth case-ending in ‘saptamdt,’ ‘from the 
seventh day from to-day ’ shows that when the speech was mado, 
the Astaka@ or the last quarter of the current month of Kdrltika 
was juat over, At the mean rate the moon takos about 7'5 days 
to pass from Regulus to Antares. Hence in the Satter halt of 
the previous night the straight edge of the dichotomised moon was 
probably observed as almost passing through tho star Regulus. 
This formed the basis of this prediction of the coming new-moon, 
The moon’s invisibility was thus to begin from the 7th day and 
last till the day following, We further Jearn that while Krano 
was negotiating for peace at the Kaurava Court, there was ॥ day 
when the moon neared the nakgatra Pugyd (8, Caneri) group, 
from Duryodhana's command which was thus oxprosaed :— 

“Ee repeatedly said ‘march ye princes, to Kurukvolrn ;, 
today the moon is at Pusyi.’! , 

The day on which Krana addressed Karna was tho fourth day 
from that day. 

Hence in the year of the battle, the last quarter of Marttila 
took place near the star Regulus and the next new-moon near 
the star Antares which marked the beginning of the lunar month 
of Agrahdyana, But the battle did not actually begin with this 
new-moon. Tor on the eve of the first day of the battle Vyisa 
thus speaks to Dhrtarigbra :— 

(fi) ‘Tonight I find the fall moon at the द्वतः (Pleiades) 
lustreless, the moon became of a fire-like colour in a lotus-hued 
॥ 

५ yang’ ¶ कुरचे्म्‌ पुष्योयेति पुतः पुनः । 

AM. Bh,, Udyoga, 160, 3, 
® mea प्रभया हौनां पौषैसासौ च aha | 


चन्दरोऽभूदननिषरैय yaad wwe ॥ 
AE, Bh,, Bhigma Parva or BK, V1, Gh. 2, 29, 
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If there bea new-moon at the slar Antares, the next full- 
moon cannot be at the star group Pleiades, At the mean rate 
the moon takes exactly 12 days 23 hours or about 13 days to pass 
from the star Antares to Pleiades. The moon was about 13 days 
old and not full. Vyiisa by Jooking at such a moon thought the 
night to be Pauryamdsi no doubt, but it was of the Anumati 
type and not of the type Rakd, which was the next night. 
There are other references to show that the moon could not be 
full on the eve of the first day of the battle. 

On the fourteenth day of the battle, Jayadratha, Duryo- 
dhana’s brother-in-law, was killed at sunset; the fight was 
continued into the night, and at midnight the Réhsasa hero 
Ghatotkaca was killed. The contending armies were thoroughly 
tired and slept under truce on the battle-field itself.? The fight- 
ing was resumed when the moon rose sometime before sunrise, 
How and when the fight was resumed are described in the 
following way :— 

(iii) ‘Just as tho sea is raised up and troubled by the rise of 
the moon, 80 up-raised was the sea of armies by the rise of the 
moon, thon began again the battle, O King, of men wishing 
blossed 1106 in tho next world for the destruction of humanily.''® 

As tothe time when ther fight was rostmed we have the 
statement : 


1 Attareya Bréhmana, Ch, 99, 10. 

ay yal पौरैनासौ सरुमतिर्योत्तस सा राका धा पू्थामागाखा सा सिनोवातौ Aner सा wg: | 

‡ saute, arnt निद्रान्धानां विरेषत;। 
सरं ्ासन्निरसृशाहा; दतिया दीनचेतसः ॥१९॥ 
ष यूयं यदि मन्वधप्ुपारमत ofr: | 
निसौलयत ards रपभूसौ सुहवतैकम्‌ ॥२७॥ 
सती विनिद्रा विग्रानता safes पनः | 
संसाधथिष्ययन्योन्यं संग्रामं कुरुपाण्डवाः ॥२८॥ 


” 


११, 21.) Drona, Ch, 186, 
१ यथा चद्रोदयोगूतः परमितः सागोऽपवत्‌। 
सथा चद्रोदयो दूतः स सभूष ara ॥५५॥ 
ततः प्रवते BR’ पनरष विग्राप्मतै 


पके पीकोविनाशाय प्रस्रीकसभी एताम्‌ ॥५६॥ 
41. Bh, Drove, Ch. 186, 
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(tv) ‘The battle was resumed when only one-fourth of the 
night was [९१.1१1 ‘ 

Here ‘one-fourth’ musl mean some small part as wo cannot 
think that they could exavtly estimate ‘one-fourth of the night.' 
Thus the moon ross that night when only a small part of it was 
left, and the description of the moon as it rose was 

(४) “Then the moon which was like the head of the bull of 
Mahadeva, like the bow of Cupid fully drawn oul, and as pleasant 
as the smile of a newly married wile, slowly began to spread hor 
golden rays.’’? 

It was a crescent moon with sharp horns like those of o bull, 
that rose sometime bofore sunrise, and was 274 days old, From 
this it is clear that the Bharata batile was not begun on tho 
new-moon day spoken of in our reference (i); and on the eve of the 
first day of the battle she was not quite full but about 18 days old, 
As has been said already the night before the first day of the battle 
was a Paurnamdsi of the Anumati type—it was not Rakd, 

On the 18th day of the battle, Krsna's half-brother Valadeva 
was present at the mace-duel between Duryodhana and Bhima, 
He just returned froma tour of pilgrimage to tho holy placos. 
His words were i— 

(vt) “ Since I started out, to-day is 40 days and 2 moro; 1 
went away with the moon at Pusyd and have roturned with the 
moon at Sravand (Altairy’'® 

Hence on tho day of the mace-duel, the moon was near to tho 
star Altair, and at the mean rate the moon takes about L8 days 
and 8; hours to pass from Aleyone to Altair. Owing to the 
moon’s ynequal motion it is quite possible for her to accomplish 
this journey in 18 days, Hence this pasasge confirms the state. 
ment made above that on the eve of the first day of the battle 


1 त्रिभागसावरेषायां wat यु्चसवदैत ॥१॥ 
AL, Bluy Drona, Oh, 187, 
* दरटपोत्तसगात्रससयुतिः wma! समप्रभ; | 
नमवधूसितच।समनीष्ठरः WET AAAI: ॥४८॥ 
M, Bhy Drona, Oh. 188. 
" चघल्ारिशदष्ान्धदय ? च मै निःदवख Be 
पुष्येण संप्रथातोऽखि सवश पुनरागतः ॥ 
AL, 41, Satya, Oh, 019, 
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the moon was near to tho star group Kritikas or Aleyone and that 
she was about 18 days old, Tor— 


From the day of the moon at Pugyd till tho day of 

1151188 speech to Karna w= 8 days 
From thot day till the now-moon at Antares (Jyegthd) 8 ,, 
From the new-moon at Andares till the moon at the 

Kyttikds कौ oy ०५. DB: 3 
And the fight had alroady lasted a fie AM 


Total ,,. 41 days 


The next day was the last day of the batile and was the 42nd 
day from the day when the army of Duryodhana marched to 
Kurukgetra and Valadeva started out on his tour. 

On the 10th day of the batile ४0 sunset, Bhisma, the first 
general of the Kaurava army, fell on his ‘ bed of arrows,’ became 
incapacitated for further participating in the fight ond 
expired after 58 days, as soon as it was observed that the sun 
had turned north. Yudhisthira came to the baltle-fiold to seo 
Bhisma expire and to perform the last rites. The Mahdbhdrata 
passage rune thus:— 

(wit) “Yudhisthira having lived at the nice cily of Hastini- 
pura for fifty nights (after the battle was over), remembored that 
the day of expiration of the chief of the Kauravas (i.¢,, Bhigma) 
had come. Foe went out of Hastinipura with ४ party of priests, 
after having seen (or rather inferred) that the sun had stopped 
from the southerly course, ond that the northerly course had 
begun,’” 

Tt is clear that special observation of the winter solstice day 
was made in the year of the battle, as Bhisma was to expire as 
soon as it was observed thal the sun had turned north, 
Yudhisthive started most likely in the morning from hia capital 
to meot Bhisma on the battle-field. After the lapse of 60 nights 


1 उधिला maa ग्रौसान्‌ पञ्चाग्रगरःन्तमे । 
aad कौरषाग्रख सत्तार पुरपपैभ; ॥५॥ 
स निवैयौ maga याजक; परिवारित; 
an मिप्रतमादिषय ned चोततराप्रपम्‌ ॥६॥ 
AM, ए.) Anusésana, ता एह, 11, Ch, 18? 
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from the evening on which the battle ended he was sure that 
the sun had turned north, Hence the day of Yudhisthira’s slart- 
ing out from his capital was the day following the winter solstice 
day. When Yudbisthira met Bhisma at Kurukgotia, 16 (Bhisma) 
thus spoke to him :-- 

(viii) “Ib is a piece of good luck, O Yudhisthira, the son of 
Kunti, that you have come with your ministers. ‘The thousand 
rayed glorious Sun has certainly turned back. Here lying on my 
bed of pointed arrows, I have passed 68 nights; this time has beon 
to me as endless as a hundred years, O Yudhisthira, the Junar 
month of Migha is now fully on and its three-fourths aro 09601. 
'This ought to be the light half of the month.'” 

Here the last sentence was a pious wish not materialised. In 
our reference (vii) ‘50 nights’ and in (viit) ‘58 nights‘ are corro- 
borative of each other, A lapse of £0 nights from the end of the 
battle and that of 58 nights from the evening on which Bhiyma 
fell on hig ‘‘bed of arrows,”’ both indicate the same day, (11९0. 
fourths of Mdgha became over at the Inst quarter or the 
fikdéstaka day. The time indication is peculiurly identical with thut 
of the Brahmayas. The lunar months hero used are undoubtedly 
from the light balf of the month, for reasons set forth below :— 

(ट) Time from the new-moon ub Antares (0 the 

moon’s reaching the Kyllikda or Plelades ve 19 days 
Bhigma's generalship AY 5५ an dd ~, 
Bhigma on death-bed sis aa a 09; 3} 


५ 10४1 ,,, 81 १) 
(९) Trom the new-moon at Antares or the beginning 


of the lunar Agrahdyana vill ita end ve 20H days 
The lunar month of Pausa त soe BNA +, 
§ of the [पात month of Magha ‘ad oe BBO, 


Total ,., 8। " 


~ 


feat परापोऽनि atta सद्रामा्ो युधिषिर । 
परित्तोऽह्ि भगवान्‌ सस्।शदटि वाकः yey 
weqaiad राव; थयानस्याद्य मै गताः | 
अरेषु निथिवग्रषु यथा वषशतं तथा ॥ रज 
ast समत्रप्राप्तो मासः सौर्यो युधिष्ठिर | 
विभागग्रीषः प्रचीऽयं wet भवितुमषैति ॥९८॥ 
ML, Rh, Anusisana ov Bk. XTIT, Gh, 10. 
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Hence tho two reckonitgs are corroborative of ench other. If, 
on the other hand, we ossume that the lunar months counled 
here were from the dark-half of the month and ending with the 
light half, the aynodie month of Agrahdyana would be half over 
with the new-moon at Antares, Trom that time till th of Mdgha 
were over, we could get only :—~ 


(0) Flalf of Agrahdyaya ... 1 « 14°76 days 

Month of Pausa tv eae vee 20°60, 

fof Migha ... ai oon we 22°00), # 
4 Total = ,,, 60.96 


1) 


The number of days here counted falls short of the 68 days 
which comprised Bhisma’s generalebip of 10 days+58 days in 
which he was on death bed. It 18 thus evident that the lunar 
months which end with the full-moon and helf a month earlier 
than the new-moon onding lunar months, are not used in these 
Mahdbhdrata references,’ It is also clear that the Mahabharata 
rays that Bhigma expired at sunset on tho day of the last quarter 
of Magha, So far as astronomical calculation is concerned, we take 
that the sun reached the winter solstice one day before tho expiry 
of Bhisma, or that full 49 nights after the battle ended, tho sun 
reached tho winter solatice accordiag {o our reference (vii), We are 
inclined to think that in this reference o clear statement occurs as 
to the observation of the winter solstice day, no matter even if the 
reference (vii?) be a fiction. 

To sum up:-In the year of the Bhirata battle, there 
was the Inst quarter of the month of Marttika with the 
moon near about the star Regulus as we have inferred. Secondly, 
in that year the beginning of the next month of Agrahiyana 


1 ‘Tho original word in place of Sukla was perliaps Kysna and ४ subsequent reductor 
changed tha word to Sukta, to bring out the approved time for the death of Bhigma. 
Nlakan¢ha, the commentator of the Mahabharata quotes a veiad from tho Bharata 
Savitri, whieh aleo says that‘ Bhtsrna was killed by Arjuna on tho 8th day of the dak 
half of the month of afagha *: 906 Bhigma Parva, oh. 17, stanza 2, In nn edition of the 
Bharata Savitri the yorse runa sa ‘Bhigma was killed in tho month of Agrahdiyaga 
uu the 8th day of the dack half,’ ‘Chia of course refers to the day on which Bhigma fell 
on his ‘bod of arrows’; 68 days after thal, f.¢., exactly one day lesa than full two 
uynodis months becomes the 7h dey of dark half of Magha, Hence also Rhigma 
expired in the dark half of Maghe and nob in tha light half, 


५1 [097 
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took place with the new-moon nesr the star Antares or 
Jyesthd, which is directly stated, Thirdly, the battle lusted 
till the moon reached the star Altair or Sravand, Wourthly, 
when 49 nights after the battle expired, the sun reached the 
winter 80181106, Weare to understand by the term ‘ Nalsaira' 
simply a star or a star-group. We should also recollect that 
Bhisma expired on the day of the 1081 quarter of Magha and, os 
we have understood, the sun’s reaching tho winter solatice took 
place one day earlier. 

From these references it is possible to determine tho date of 
the Bharata battle. We shall use two methods, bat the resnlis 
obtained from both the methods will be approximate, In tho first 
method we shall, for the sake of convenience, assume that the 
nearness of the moon to the several stars as equivalent to evact 
equality in celestial longitude of the moon wilh (1060 stars. 
With this meaning of ‘ nearness’ we may derive the following sets 
of data for finding the year of the Bharata battle, 


Data for the caleulution of the Date of the Bharata batlle 
by the First Method 


(a) There was a new-moon at the slar Antares, before tho 
battle broke out and the sun tufned north in 80 days, i.¢., ono day 
before Bhisma’s expiry. 

(0) On the eve of the first day of the battle, the moon 134 
days old was in conjunction with the Krilikds ० Aleyone, and the 
sun turned north in 10 + 57 = 67 daya, 

^) On the 18th day of the battle, moon 8! days old wag in 
conjunction with Sravand or Altair, and the sun turned north in 
49 days, 

Galeulalion of Dale by the First Method 


Before we can proceed with our calculation we nota down 
below the mean celestial longitudes of the stars concerned for the 
year 1981. 


Star Mean celestial longitude 
Jyegtha or Antares 248° 47! By 
Krltika or Aleyons १ 9५ 11 Ad 


Sravand ov Aliair 800° 46! MF 
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(A) षणो tho data (a) we usstine, as already पह, that the 
aun, (110 noon and tho star Antures liad the samo celestial longi- 


tudo ab thal now-moon. 

Tlonce the present (1081) longitude of 
tho sun ab bho naw-moon ab Aniae 

Sun’s motion in 80 days 

{Teneo the moan colostiad jong. in 1034 
of the sun for reuching tho winter 
solstice of the yoar of the Bharata 
battle 


wise 47 TH 
7° ol) ८ 


Ba7° oor BF (1) 


(B) From the data (b), the moon at the assumed conjunclion 


with Kittikd ov Aleyone was 19 days old. 
Heneo the (1981) colestial longitude of 
the moon at that time was 
‘the moon was 19 days old and tho mean 
aynodia month has a length of 
20580588 days 
“, the moon was ahoad of the sun by 
300° x 18 
20580588 
,१, Uhe gun’s prosent day (1981) mean 
selestial longitude for that time 
Sun's motion in 67 days ११९ 
Hence the present (1004) moan qulostial 
longivude of tho sun for reaching the 
winter solstico of the year of the 
10171410 batvo 


११९५ 


$? ॥ 44 


ibe ‰@ 1 


200” 42 67 
00 ५ ।# 


020° BE 154 (2) 


(CC) From data (€) the moon at our assumed conjunction with 


Siavand ov Altair was 31 days old 
Hence tho prosent (1061) oolostial longi 
tude of tho moon for that lime 
‘the moon wos ahead of tho sun by 
800° x 81 
20°580088 
., the presont (1081) celestial long. of 
tho sun for that time 
Sun's motion in 40 days 
{Tonoo tho (108) moan coleatial longitude 
of the sun for reaching tho winler 


80161५9 of tho yoar of bhe किप 
battle ws 


or 


Bune 48 ge 


877° 64 48" 


232° 50! 214 
48° AT! ABH 


BBL" 1 a (8) 
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We thus arrive at thtee divergent values of the present (1051) 
mean celestial longitude of the sun for reaching the winter solstice 
of the year of the Bharata battle, viz: 


From data (a) oe ग 327 80 8, result (1) 
ॐ $= (0) 5 i B26° 88! Lh, ,, (2) 
‘i ix ५ me a gale {1 9", ,, (9) 


Tho mean of these values = 828° 98! 207 

From the above calculations, the present (1931) mean tropical 
longitude of the sun at the winter solstice of the year of the 
Bhivata battle is the mean of the results (1), (2) and (3), viz,, 
828° 28) 297, 

Hence as a first step the total shifting of the winter solstice 
up to 1981 A.D, is roughly 828° 28’ 20” ~ 270° = 58° 28! 207, 
which represents a lapse of 4228 years‘. 

Now 42 centuries before 1900 A.D,, the longitude of the sun’s 
Apogee was about 20°. Hence allowing for the change in the 
eccentricity of the sun’s apparent orbit, tho sun’s equation of 
centre for the mean longitude of 270° in the year of the Bhivata 
battle works out to have been + 1° 61/ nearly, 

Hence what was 270° of the longitude of the sun in the batile 
year, was 328° 28' plus |° 61“ (= 380° 19!) in the your LOSL ALD, 
which shows a solsticial shifting of 60° 19’ aad reprosents ४, lapse 
of 4362 years. 

The year of the Bharata battle thus becomes near to 2482 B.C, 
This is the best result that can be obtained from our firat method, 


Calculation of Date by the Second Method 


On looking up some of the recent calendara, we find that ५ 
new-moon very nearly at the star Antares took [४८6 on :— 

(1) December 1, 1929, at 4 hrs, 484 min. ©, ए, 7, or ab 
9 hrs, 66'4 min Kurnkgetra mean time, 


1 Annual tate of precession = 60”° 2664 +0” 0393 T, where ¶, = no, of centuries 
from 1900 AD, Aso first appoximation, with the annual rate of 60” 25, tho aolatices 
take 4183 years lo recede through 68° 97° 28”, Now from the nbovo equation the annunl 
rate for 1081 A D. is 56”* 2088, and 4188 yenrs earlier (1.0 , 4157 years before 100 A.D.) 
it waa 49°" 8935, Working with the moan of the tivo yulues (viz 40” '7084) the hupae 
of years comes out ts be 4228, 
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Tho sun's longitude ab GM. midnight or Karulyobra monn line 


5 hes, 8 win, A.M, wus ५46" 10 Lor 
Tho moon’s longitude ab that time ioe 4 lt 
The longitude of Antares 248° 40’ nearly ` 


Llence December 1, 1929 was a hew-moon day, the conjuie- 
tion taking plaeo very near to Antares. Ib waa tho day of the 
new-moon of which the presiding deity was Indra and it was 
(ho beginning of the synodic month of dyrahdyaya, Thirteon 
days later was— 


(2) December 14, 1929; at 6-8 2.9. of Kmukyotra mean 
timo which correaponded with tho ove of tha first day of tho 
Bhirata battle: 


Tho sun's longitude Pte CL 
Tho moon's lungitude fle da 7 
Tho longitude of Kyltikd or Sleyone 49° nearly 


Tho moon caino to conjunetion with Krtithi in about 84 hra, 
17010, In the evening at TKuruksetra, the moon was about 3° 
behind the हवत visibly, the moon being affected by parallax 
due (0 its position near the castern horizon ab nightfall. Bighteen 
days 1046 was— ‘ 


(8) January 1, 080; of 6-8 p.m of Kurvksotra mean timo: 


Tho sun's longitude BHOe Qu ५४ 
he moon’s tongitude 200° 44" BH” 
The longitude of Altair ov Sravand 800° 43 nomly 


The moon came to conjunction with Alar 7 8 hours more. 
This ovening corresponded with the ovening on which the 
‘Bhirata battle ended, [४ days lator came— 


4) 20th February, 1080 ; the day corresponding to that of 
Bhisma’s expiry. At 5-8 0, of Kuruksetve mean time: 


Tho gun’s longitude Holo BF fa 
Tho moon's longiluda 242° .10/ BAY 


Tho moon had come to her Inst quarter at about 14 128, before, 
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Assuming that the sun turned north exactly one day before 
Bhigma’s expiry, as before, the true anniversary of the winter 
80180108 day of the year of the Bharata battle fell on the [th 
February, 1930. 

On the evening of the 19th February, {980 A,D., at 5-8 p.m. 
of Kuruksetra time which was the G. M. noon of that day, the 
sun's mean tropical longitude was 328° 42' nearly which 18 in 
excess of the value obtained by the first method by 15/ only. 

By a similar process shown before in our first method, we 
deduce that the sun’s equation of centre for the sun's mean 
longitude of 270° in the year of the battle was +1° 51’ nearly. 

Hence what was 270° in the year of the battle was 328° 42/+ 
1° 51 ic, 380° 88! in 1980 A.D, 

The total shifting of the solstices up to 1930 A.D, thus becomes 
G0° 88! representing a lapse of 4879 ycars. 

The battle year should be thus very near to 2450 B.C, 

By the first method we have arrived at the date 2432 B.C., 
while our second method gives the year 2450 B.C, Wo have 
now to examine if there is any tradition which supports those 
findings, 


Three Traditions as to the Date of the Bhdrata Battle 


There are at present known three orthodox traditions as to 
the date of the Bharata battle, 

(1) The first of the’ traditions is due to Aryabhala I (400 
A.D.), who in his Dagagitikd, 8, says ‘ of the present Kalpa, or 
Aion, six Manus, 27 Mahdyugas and three quarter Yugus 
elapsed before the Thursday of tho Bharatas’’, This isa simple 
statement thal the Pandavas lived at the beginning of the astro- 
nomical Kali age or at about 8102 13.C, 

(2) The second tradition recorded by Varibamibira (560 
A.D.) is ascribed by him to an earlier astronomer Vyddha Garga 
(much earlier than Aryabhata I). Variha says ‘ The eoven ryis 
were in the Maghds, when the King Yudhisthira was reigning 


aI मनवो ढ AQAA ME TAGs सनुवुगष्टना च । 
कल्यर्युगपादा र च गुरदिबसना्च भारतात्‌ yeaa ॥ 
200400111#त, 8. 
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over tho carth; his ora is the ora of tho Saku Kings to which 
2626 [५४५ beonadded’', The first part of this statement has 
remained a riddle to all rosearchors up lo the presont time, The 
second part gives 0 most categorical statement thal Yudbigthira 
became King in —9526 of Saka ora, which corresponds to 
Qd49 B.C, 

(3) The third tradition is due to an astronomical writer of 
the Puranas, who says, ‘From the birth of Pariksit to the 
accession of Mahiipadma Nanda, the time is ono thousand and 
filly years (or one thousand fifteen years or ono thousand five 
hundred years),’ * 

Now taking the accession of Chandragupla to have taken 
pinee in 821 BC‘, and the rule of the Nandas to have Insted 
60 yenrs in all, tho birth of Parikgila, according to the statement 
of this Purinio writer, becomes about 1421 B.C. or 1811 B.C. 

Of these three traditions our finding of the date of the Bharata 
battle, whother 2432 or 2450 B.C. approaches closest to the 
your, ~ 2526 of the Saka era or 2449 B.C. Th is, therefore, 
nocosaary to oxamine the year, ~ 2526 of the Saka ora. 


Astronamical Heamination, of the year, 2626 of the Saka 
era or 2419 BAG, 


Wo have found ‘before that in 1851 of Sake ora elapsed or 
1029 ~ 80 A.D,, the various ‘ conjunctions ‘of the moon wilh the 
sun and the several stars happoned in clorest coincidence with the 
Mahiibhérata roforencos. 

From ,-—2526 to 1661 elapsed of the Saka ors, the number of 
years waa 4377, Wo shall assume that these were eulerenl years, 


1 भाषन्‌ सघासू समथः गाएति पष्वौं ुपिष्िर शपतो । 

us हिका पश्चि garners रार ॥ 

Dyphatsadhitd, xiii, ५. 

* यातु प्ररीदितो श्रना यावत्‌ मन्दाभिरैचमम्‌। 

vd बद" तु थं परषा्दुसम्‌ ॥ 

( प्शदणोत्तरम्‌- -पखशतोत्तरम्‌ vara? ) 
Pargitor's Nynastias af tha Kult Aqo, p 68. 
1 


\ 
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Now, 
8106160} year _ 90026086 


Sidercal month ~ 27-52106 


(८.1 1.4 ee ee 
ध OS Te Oe Be BT 121 7s 


The successive convergents are 


9 27 40 0, 254 | 950 20088 , ०७ 
Boys 9, Fie iW’ war: ° 





The laat three of the above convergents give the Inni-solar cycloa 
of 19, 100 and 1939 yeas in which the moon's phasos with 
respect to the sun and the atars repeat themsolvea. 


Here we have 4877 = 1939 x2+160 x4 +10. 


In fact we have— 
Sidereal year x 4877 = 1598727-002 ०५१५ 
Sidereal month x 58515 = 1606720 009 ,, 


and Synodie month x १4195 = 1598726-078 ,, 


Thus fom a consideration of the mean motions of the aun 
and the moon, it is inferred as a cortainly that the various 
‘ conjunctions’ of the moon with the sun and tho stars 10101161} 
in the Mahabharata did actually happen in —2526 of Sake ora or 
2449 B.C. Here the Mahibharata rveforences onable ua Ww 
construct the battle calendar; we further, want to 800 how the 
various phases of the moon near to the fixed stars happonad in 
the battle-year on the days slated, and how the wintor 
solstice diy stood in the year 10 relation to the dey of Bhigma's 
expiry. 

Construction of the Battle Culendar 


Tt has been said before that. a new moon near the star Antares 
happened in our times on December 1, 1929 A D., whieh wo live 
taken (0 have been more or less exactly similar to that which 
happened in the year of the hatte, 
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Now Julian Daya on Dee, 1, 1920 == 2426047, 
fous no. of days in 54188 synodic months = 1508727, as shown above, 
५, dulion daya for tho required date 2827220, whence 
the dato arrived at ig Oclober 21, 2449 B.C, 
Now Julian daya on Jan, $, 1000 A.D, = १416621, 
and Julian days on (९८. 21, 2449 B,C, = 827220, 
Dillerence = 1587801 days 
=48-47 Julian contunes 
00.26 days, 
(1) fence on Oct. 21, 8449 B.C, at GN, 
Mean Sun = 180264515, apparent Bun = (68°40, 
++ Moon = 101०1 4/25, ५ Moon = {01०46 
[कपाः |, = 88०20440, | Mean Longitude of 
८१ {47९6 = 166०111 nearly 
A Nodo = 108. OB" 7h, ies 
The new moon near Antares, 
Sun's Apogee =27° 4! 2671, | happened about ( hrs, before, १.९, 
at 11-8 A.M. Kurukgetra mean. 


{1111५ and conjunction took placu 
very near to the star Antares, 


which is the junelion plar of the nuhsalra dyestha, ‘This new 
oon is mentioned in the Maldbhirata reference (¢) ciled before. 

(2) Wo have next on Nov. 8, 2449 B.C. at G.M.N,, or 
Kurukgetra mean time 6-8 2M. 


Sun’a couonltoily = 0:0 1808, 


Mean शिप्रा = 22°14 NB", ५, Apparent Sun=202°4! 
» Meon = 4०20110 b Moon= 8°84! 

Jamar [2५11600 = 180° 6830", Mean longilude of 1111146 

A, Node == [20१2010 or Aleyone = 208०9) nearly, 


The conjunelion of he moon with the (क had happened 
wbout 10 hea, bofore, ia, aboul 7-8 A.M. Kurukgetra mean. 
lime = "१019 phase of the moon is mentioned in the Mahdbhdrata 
ruferenes (fi) quoled before. Abt stmseb the moon was about 
G° holow the Werltikas, 

१ 11081} 
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astronomical assistant to determine the scb of = (1५१५) 110. 
nomical references which we have used in this chapler, ho 
far as our studies go, neither the astronomy of the Brdhinayas, nor 
of the Vedarigas, nor of the Paitdimaha Siddhantu an summarised 
in the Pancasiddhantika of Varihamihira, was equal to tho 
task. The arguments in favour of our position aro set forth 
below as briefly as possible. 

From the Mahabharata references cited above, 
evolved two astronomical data for the doltormination of the yon 
of the Bharata battle; (i) that tle year of the batulo was similar 
to the year 1929-80 A.D. of our times in so far as tho moon's 
phases near to the fixed stars are concerned, and (if) that Uw 
observers of the sun appointed by the Pandavas were satialied 
that the sun’s northerly course bad begun exactly after a lupse 
of 50 nights from the evening on which the battle ended. 

Before the battle broke out there was 9 now-moon near the 
star Antares, from which the lunar month of Ayrahdyanu began 
in the year, Thirteen days Jater in the evening, tho moon 
nearly full, was observed near the slur group Myttileds or Pleiades. 
The battle began from tho next morning, On the night follow. 
ing the fourteenth day of the battle, a erescont moon 2086 some- 
time before the day-brexk. On tite [8th or the last day of the 
battle, the muon was conjoined with Sravani or Altair Bauctly 
fifty nights after the battle ended, Yudhisthira was satisfied thal 
the sun had turned north or that the sun had reached the winter 
solstice one day earlier. 

As regards the repetitions of the moon’a phases near to the 
fixed stars they orcur at intervals of 19 or 160 and 1949 siderenl 
years, Hence by the mere repetition of these [0111608 of the 
moon near to the fixed stare, no dato of uny past event can be 
determined. Coupled with these repolitions of the lunar phases, 
we must exactly know where the winter solstice day stood in 
relation to these phases or the lunar months of the year in which 
the event happened. Here us shown before, the interval from 
January 1 to February 20 of 1930, is exactly 60 days, 

We now proceed to show that the interval of 60 days between 
the end of the battlo and the first day of the sun's northarly 


course of the |~ could predicted by tho astronomical 
4811014 ‘ 


rvevenes eo 


we havo 
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knowledge that developed in Tadia from tho earliest times up to 
400 3.0. In Veric times, for starting the five yearly luni-solar 
cycle or lusirum, a peculiar synodie month of वकत was usad 
from about 3000 BC, वप Janar Magha had these three impor- 
tant features (i) Ubab it should have for its beginning tho new- 
moon ab Dhanisthd (Delphinis), (i) ils fall-emoon ab the star 
Maghd (Regulus) and (iff) ils last quarter at the star कनति 
(१८५८४), ‘Tu spite of these well pronounced characters, it 
could nob be u sidereally fixed Junar month, In our times such 
w month of Mdyha happoned truly, according to our estimate, 
in the yeors 1924, 1927, 1982 and 1936 A.D, The boginning 
of this standard Magha oscillates betweon tho 2nd and 6th of 
Webruary, and its end between tho rd and 7th of March. 
According lo Varthamihira such a Magha came in the year 2 
of Suka ०४8९ or 80 4.1. and this year was similar lo L024 
A.D. of our time, If we allow o slightly greater latitude, the 
yoor 1920 had lag this type of Aligha from the 9h of Webruary 
to the tithof March, Loneo both tho yoors 1024 A.D.‘ and 
1020 A.D. wore suiluble [gp starting the Vedio 1१८५) carly cycle, 
tho former boing moro suitable than the lalter, 

Now 1५024 ५.1.) had the sume lunar pluses as 2464 1.61.) 
and 102) AWD., tho some as tho your 244) ५.1, ‘Chis iatlor 
year has become the year of the Bhirata bate according to our 
finding, Bolween tho years 1021 A.D, and 1920 A.D., wo had 
& Vedic luni-solar cycle of 6 years, and ४ similar dustruim existed 
hotween 2461 B.C. und 2440 B.C, Hore the batule year was 
similar to L020 A.D., ४५ has boon shown already, and the year 
exactly preceding the battlo year by one lustrum wae similar to 
(१24 A.D. । 

(1) Birst, let us suppose that the full-noon day of का 
aod the wintor solstice day wore the same day in tho yoar similar 
to 1021 A.1., oxacily ono Iustrum before the battle year which 
wos similar to 1020 A.D." Honco the five-yearly Vedic cyclo 


t ‘Eta Copie bas been fully disonssed mm Chapter XIE] on ‘ Solatice days in 
Vodia Litoratuia." 

2 ‘Phe reference is here to tho age when Pleiades and Regulus were seapactivaly 
pont to tho vernal oquinox and (he aummor olative, 1.¢., about 2150 BC, 
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started therefrom would end on the full moon dav of Mayhu of 


the battle year. [t would then be usual to start the Vedic lusirunt 
anew from the day following the full-moon day of ANigha 
of the batile year, and this full-moon day would be taken 
for the winter solstice day according to the reckoning used, 
Now one Vedic year consisted of 12 Iunations plus 12 nights ; 
henve the estimated day of the next winter solstice would bo tho 
27th day of lunar Magha to come. The 2th day of thia Magha 
would be the first day of the sun's northerly course, This day 
would correspond with the 27th ebruary of 1980 A.D. of our 
time. Hence the predicted first day of the aun’s northerly courso, 
and the last day of the battle which corresponded wilh January 1, 
1930 A.D., would have between them an interval of 57 days and 
not 50 days as found by observation, Thus the predicted day of 
winter solstice could not generally agree with tho accurately 
observed winter solstice day in the Pandaya times, This is 0४) 
illustrated from thé following verse of the Mahdbhdrata, which 
contains Krgna's prediction of the first day of (ho sun's notlherly 
course on which Bhisma was to expire. 

Ochief of Kurus, there still remain 66 days more of your 
life: then laying aside this bady you will attain those blisaful 
worlds which ave the fitting rewdrds of your good deods in thin 
world,’”’* 

This verse of the original saga is found displaced from its 
proper setting in the present recensions of the Mahabharata, 
Krsna must have addressed these words lo Bhisma at the conclusion 
of the fight or on the day following. We shall discuss this stanza 
more fully 1४ the next chapter. “ 

(2) Secondly, let us suppose that 5 yoars before the bog inning 
of the battle year, it was found by observation that the day of the 
new-moon of Magha begun, was the winter solstico day *; thon at 


1 पञ्चाश षट्‌ च BAM A दिनानां वष जीवितद्य | 
तत; परमैः THE TAM Ay तिष्य र्त्‌ ॥ 
ALAN, Santi, hy td. 
2 Refereuce is here to the time about 1400 BG. the date of tho Veduiyas, 
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the end or termination of the five-yeatly cycle ad the alarting of Uhe 
batlle year, (he new moon day of Magha begun, would be rovkoued 
as the winter solstice day. ‘Pho estimated winter solatics diay for 
the beginning of the next year wonld be the Ith thi of 
the coming Miiyha and the first day of the sun's northerly course 
would be the 13th (1/7 of Magha and in our gauge year 129-30 
A.D., it would correspond with tho 11th Fobruary, 1930, Between 
the ending day of the battlo (corresponding with January 1, 1930) 
and the first day of the sun’s nottherly course, there would 
intervene (7 days as predieled and not 50 days as observed, 

Thus judging by the methods of reckoning of the Vedie and 
poat-Vadia Collawers of the five-yearly lani-solai cyeles, if was uat 
possible for an Tndian astronomion! assistant by any back caleula- 
lion to furnish the Mahabharata compiler of 400 B.C, with the set 
of astronomical references whieh we liave used to entabtish that 
the Bhirata battle was fought in 2449 B.C, 

Lastly, it may be contended that “the Mahdbharata writer of 
the 4th cenlury B.C., whilo inserting (he astronamical references 
merely calculated back on the asamaption that the Great Wir wus 
fonght when Pleiades formad the vernal equinoxial point, beentse 
this was an older tradition.” 

Woe cnn here explore tho possibilities of the above assinuption 
in the following way:—The year of tha कती ददद aud the 
Vaddriqas consisted of 806 days anda quarter year was thus of 
015 days, If tho दतत or Pleiades wore at tho vernal equi- 
nox, thon a full-moon at the Kyttiis would be on tho day of 
mituinnal equinox, and the winter solstice day should come afior 
916 daya according to this mode of reckoning. Now in order to 
interpret the Mahdbhdrata astronomical references we take a 
gauge year in which the foll-moon of Karltika look place very noar 
to tho Kyttikds ; hiv year would bo 1984-35 A.D. Tho day of 
full-emoon of Karttita would correspond with 21sl Novembor, 1984, 
The predicted day af winter xulstice would correspond with the 
Qtstaf Melruay, According (५ the Mahdbhirata references, tho 
anniversary of the lat day af tha Uhirata battle would ७५ Janu. 
ary 6, 1085 ond of tho winter solstice day Che date would ba the 
Voth February, (986. Thore wonld thus bo a clear diference 
शि days between the estimated winter solstice day and the 
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Mahabhdrata-stated winter solstice day.’ 11९0 if we take the 


Mahabharata date for winter solstice to bo correct, wa got ५ tolul 
precession of the solstice-day amounting to 65 days, representing ॥ 
lapss of 4810 years till 1988 4.7. and the date of the battle is 
pushed up to 2876 B.C., nearly, which gela no anchorage al 
either of the Aryabhats or the Vyddha-Garga tradition, TTeuce 
the above hypothesis cannot explain the possible finding of the 
Mahabharata references as used in this chapter, by the epic 
compiler or his astronomical assistant of 400 B,C. 

It is thus established that the Mahabhirata referonces used by 
us for finding the date of the Bharata battle, cannot bo takon as 
interpolation by the epic compiler of about 400 B.C. They ware, 
in my opinion, the integral parts of the Pindaya saga which 
formed the nucleus for the older Maha@bhdrata and the Bhdratu 
and were finally included in the great epic when it was first 
formed about 400 B.C. These references have, therefore, been 
taken as really observed astronomical ovents or phenomena, made 
in the battle year itself and which wero incorporated in the 
oviginal Pindava saga. 


Concnugion 


We have thus come to the moat definite conclusion thal the 
Bhirata battle did actually take placo in,~2626 of Saka era ot 
2449 B.C. Tor one single event only one date is possible, We 
tiust, the problem of finding this date from the Mahdbhdrata 
data, bas been satisfactorily solyed in this work for the frst Lime, 
The date arrived at makes the ovent as contemporary with the 
Indus valley civilization, Tn the Mahabhdrata, we get many 
references to show that Réiksusas, Asuras and tho Aryan 
Hindus had their Kingdoms side by aide. In Vana-parva o 
Book ITI, chapters 13-22 give usa description of the destruction 
of Saubha Puri by Krsna. This may moan the destruction of ५ 
city like Mabenjo Déro. The Bharata bottle was 0 pro-historis 
event and the Purimic dynastic lists relating to this period 


1 By the mean reckoning Lhe number of days from tho fulluoon day of (4111144 
to the 7th day of the dark half of Afagha x 0% x84 7 -~ 99°C days and {ए du, ॥1 6 
da, ia also = 4 days, 
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cannot ba taken ns correct, They are mere conjectures and could 
be accepted only whon thoy could be verified from other moro 
reliable sources. There ave undoubledly sevoral gaps in theso 
lists, which havo yot lo bo accounted for. In many canes, wrong 
traditions may bo found repeated in many books; they all may 
be 0011068 of one statomont and are not accoptable.t Not such 
ave the Mahdbhirata roforences which we have collected from the 
Udyoga to tho Anusdsana parva, Wo trust, my thosis stands 
on solid astronomical basis sclocted with the greatest care and 
discrimination, Tho misintorprotations of the commentator have 
boen, on somo ocensions, confounding for a timo. 

Tho historical methods aro often षाठ (9 very sovious errors 
by wrong idontification of persons from a similarity of names, 
Tho astronomer Pariara, probably a man of the first and second 
conturics of tho Christian era, was wrongly identified with 
Pariivura, tho father of Vyiisa, tho common ancestor of the 
Konravas and the Pandavas, by tho earliest rosearchors, Sir 
Win, Jonos, Wilford, Davis and Pratt.? Thoy based thoir caloula- 
tion on the slatemont of this 2५16६014, the astronomer, as to 
the position of the salslices ¦ their caleulation has bub given an 
approximate dato of an astronomical ovont, but noithor tho time 
of the Piindovas nor of (110 astronouor Paridara, Such mialakos 
have boan made hy many subsaquant rosearchora, who have used 
tho samonesa or similarity of namos aaa basis fora historical 
conolusion. Not such aro the astronomical reforences used in 
this paper, Thoy are all dofinito in meaning and, aa wo have 
suid alrendy, for an ovent of which tho dute is not recorded ina 
rolinblo historical work, no boltor evidence of date is possible, 
Our examination in the light of those reforencos fully corroborates 
the dato recorded by Varithamihira whoso statemont must now 
ho vogirded as more retable than those of tho host of the writers 
of the Purdyay of unknown namo and time, 


1 Porn full discussion of Parinis ovidenars tho roador is reforred lo Chaptar IIT. 
4 Avidtio Resoarohes, Vol IL, olo,, of. alao JABD, for 1802 A.D,, p, ४।, 
Alvo Bronnand’s Windu Autronomy, Ch. TX, pp. 112-126, 
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A note on the selection of astronomical references 
from the Mahabharata 
for 


The Date of the Bharata-Battle 


In our selection of astronomical data in the present chapter 
no use has been made of those that are found 19 choplor 143 of 
the Udyogaparva and in chapter 3 of the Bhigmaparva.! 
T have understood them to be mere astrological sifusions of bad 
omens; they are also inconsistent in thamsolves, and as such 
they cannol have any bearing as lo tho date of Bhiivata-batile. 


These are ;-- 


पराजापत्यं हि sega’ ग्हस्तीक्षमो महाचुतिः । 
sata: पीडयति पीडयन्‌ प्रागिनोऽधिकम्‌ ॥८॥ 
करत्वा चाङ्गारको वक्र ज्येष्ठायां मधुसूदन । 
अनुराधां परायते मेल संगमयश्निव ॥९॥ 
विशेषेण हि वा्णेय feat पीडयते ae । 
सोमस्य कक्षम व्यत्त" शहुरकंसुपैति च ॥१०॥ 


५ Udyoyaparva, 148, 


“The planet Saturn which is acute (liksya) and of grow 
effulgence oppresaes the star (Rohini or Aldebaran) of which 
the presiding deity is Prajipati, and 0011903 grout affliction to 
living beings, O slayer of Madhu (Krsna), Mars having token 
retrograde motion naar to Jyesthd (or Antares) has now 
approached the star-group Anuradha (‘junction atar' 8 Seorpionis) 
or has already reached it of which the prosiding doily is Mitra, 
More specially, O descendant of Vrsni, ५ planot troubles the star 
Citra (9 Virginis). The marks on the moon are changed and tho 
node (Rdhu) is reaching the sun.” 

Here Saturn is indicated to have been in opposition; Saturn 
being near Rohini, the sun must bo near (6 tho altar Jycsthit 
(Antares), Again Mars is spoken of asin tho naksalra Anurddha 


1 Bee Appendix (V) to “An Tndinn Wphimoris, A.D. 700 to A.D. 1700 by Diwan 
Bahadur L, 0, Swamikanan Pillai, 1.9,0., pp. 479.89, 
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and is retrogrado ; hence the sun muat be nearly opposite to it 
and noar (0 tho star geoup 1111125 (Pleiades), Tho inconsistency 
of tho statemonts is apparont. A planes which is not named 
is spokon of a8 havo noarod lo 9 Virginis, All this is mere 06610. 
logical effusion stating evil omons, and cannot have any chrono- 
logical boaring. Woo noxt turn to anothor similar staloment in 
tho Bhigmaparva, chapter 8. 


tat newt Rat wafer तिष्ठति ॥१२॥ 
धूमकेतसंहाधोरः पुप्यं चाक्रम्य तिष्ठति ॥१२॥ 
मघास्लङ्घारको वक्रः श्रवणे च वृहस्पतिः । 

भगं नक्षतमाकम्य Geiger पीडयते ॥१४॥ 
शुक्र परोपदे पूय carer विरोचते ॥१५॥ 
Deol पीडयघ्येवञ्चुभौ च प्रा्चिभास्करौ | 
िक्ास्वा्यन्तरे चैष विष्टितः परुपयहः ॥१०॥ 
वकुल" एत्या च प्रवणं पावकप्रभा | 
meet amar Ata sare vrei 
संवतूसरस्थायिनौ च महो प्रज्वकितानुभौ | 
विकशषाखाभाः wallet वरहपतिशनेशवरौ ॥२०॥ 


“Pha while planet (Vonus) stands by parsing ovor the star 
Citrd (© Virginis). A drondful comet is stationod at tho slar 
group Pusyd. Mara retrograde is in tho Maghds, and Jupiler 
in Sravend division, Tho son of Sun (Saturn) oppresses the 
nakeatra Bhaga = (12, Phalguni) by ovortaking it, Venus in 
tho nufsatra Prosthapada (5, Bhddrapada) shines there. Both 
the sun ond moon oppress tho star or aakgatra Rohini. A 
cruol planet is slutionod ab the junction of tho Cilrd and Svdti 
101५1105. "Tho xuddy planet (Mars) looking like 010 having got 
the evon motion ab Sravand stands by ovorpowering the naksatra 
Brahmi. Stationed near tho द्वतः both Jupiter and 
Saturn are soon burning as it wore and would continue so 
for ono year,” 

Wo nbulate below the posilions of tho planols in the two 
references ; -~ 
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Planet Pogition in Nakgatra | Position in Ni kgntra 
in Ref, I in Rof, IT 
__- __-____-1-----_------------------~ - 


5 <~ Phalgunt 











Saturn Rohint or Vidikhig 
Mars Anuradha. Mogha or Rohini 
Sun Tyeghhd or Kyttika | Robini or Dhanigthi | (i.e, 19 lo 
Moon Rohini 
Unnamed Planet Citra, Bet. Citra & Svat 
A.Node Near to Jyeg{ha eis 
# 2. Bhadrapndn 
Venus or Citrit 
Jupiter on Sravani or Vidikha 





All this is hopelessly inconsistent astrological effusions of 
evil omens fit for Mother Goose’s Tales only. Still somothing 
of chronology of the Bharata battle was attempled by lato Mr. 
Lele from them for which tho reader in referred to Dikwita’s 
भारतीय उयोतिश्राख, pp. 119-20 (1st ०१४.) ; the dato arrived at by 
him was 2127 years 06010 3102 B.C,~a most [01105610 कपो | 
His finding of the positions of planets doos not also agroo with 
the abovementioned positions ingicatod in tho Mahdbhdrate 
ag explained already. 


We again have the two slatements :— 
(a) शहुर्मलदादिष्यमपवंणि चिक्षास्पते ॥१५॥ 
M.Bh., Sabhd, Ch. 4. 
(¢) शहुश्वा्सदादिस्यमपरवणि Pere ॥१०॥ 
11.01, Salya, Ch, 69. 


ive., “ Rabu (also) eclipsed the sun, O king, whon ib waa not a 
new-moon.”” 

These statements are also mere pootic affusions. Tn Bhisma 
paroa, Chapter III, we have another slatement which BAYB :-~ 


aeqaalgat असावेकमासौं त्रयोदशीम्‌ ॥६२॥ 


1 The moon and the sun wero oclipscd in oo snonth on, tho 
18th day of either half,” 
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Wo cannot put any faith in any statomont of this chapter 
of the Mahdbhirata, ‘wo evlipses, ono of tha moon followed 
by tho other of the sun in a fortnight, aro nob of very rave ocenr- 
rence, In the yoar 2461 B.C. two auch occurred ;—~ 

( On Aug, 30, 2151 1.0. ob 18 1८5, G.M.T., ov Kuvukgotra 
moan lime 23 hrs. 8 min. 


Moan Sun=197° 54! 5150, {10०९८ there was a lunar celipso 
on this day visiblo ab Kurukgotra, 
and ib was of no small magni- 
Lunar Porigoo=101° 18/ 85.00, | tudo. 


1 2000 = 01१० 48) 474.40, 


+)  A-Nodu= 144° 87! 54.51, 
Sun's Apogoo=27° 1 6a" 
eccentricity = 1890 
Again on Sopt, 14, 461 B.C, ab (AMA O hr or 5-8 Aat. 
Karnkgetra Moan Timo: 


Moan निपा = 16 |° 57! 86726, This solar oclipso is discussed 

inv subsequent chapter. [é was 
.| visiblo in tho morming — from 
[चपा Parigeus 10४० 48! 507.80, | Kurukealia, 


Moons 445° 14 874.64, 


A-Nodos {49० 61“ 4800, 


Now on Aug, (6, 2451 B.C. at GME. 0 1 or KM, time 
6-8 AM, ‘ 


1 


N.M, happened about 8 hours 
before, 


Mean Suns 128° 22/ 88/00, 
+, Moons: 128° 7 417,82, 
TePorigao= 0° 85! (7.08, 
A-Nodo=s Lab? 28! (70.10. 
णा tho NLM, happonod on Aug, U5, ab K.M. time 21.8 
nently, “he moon was nob visible on tho 16th, Tho days of 
the month wore reckoned from 17th or J8th Aug. 451 13.C,, 


tho Junar oclipso fell on Aug, 80 and the solar aclipso on Sept, 14, 
461 3.0. The कना [वणन in quostion happened two years bofore 
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the dale of the Bharata battle as ascertained in this chapler, 
viz., 2449 B.C.’ 

Note 2,—Gamparison of the Mahabharata statements of 
Planetary positions with those caleutated for 2449 B,C., the yoar 
of the Bharata battle. 

In this connection we think it necessary (0 examine all the 
Mahabharata statements of planetary positions at tho different 
times of the year of the Bharata battle, and compare them with 
the planetary positions in 2449 B.C, on the following datos :— 
(ध) October 14, 2449 B.C., on the morning of which Krgne met 
Karna as desctibed in the Udyoya-parva, chapters 142 and lds 
as quoted already on page 26; (b) November 3, 2449 B.C, ic, 
on the evening preceding the fist day of the battle for which tho 
planetary positions are stated in chapters 2 and 3 af tho 
Bhisma-parva of which those in chapter 3 have heen quoted on 
page 27; and (ce) November 21, 2449 B.C, for which tho 
planetary positions are found in chapter 94 of the Karna-parva, 
We now quote below one stanza from the Bhignu-paroa, chapter 
9, stating the position of Saturn, thus: 


॥ 


रोहिणीं पीड़यज्गेप स्थितो राजन्‌ waa | 
ष्यवृत्तर्षमसोमस्य भविप्यति HETIL URN 


^ 0 king, Saturn (the slow-going planct) stands opprosaing 
the star Rohini (Aldebaran) tho moon's marks avo roveraod : grout 
dangers are imminent,” 

Again in the Karna-parva, wo haye— 


हते कणे' सरितो न प्रसलरजगाम चास्तं सविता दिवाकर । 
ad ota Banat सोमस्य पु्रोऽभ्युदियाय Belg wen 
बृहस्पतिः संपरिवाय्यं रोहिणीम्‌ वभूव चन्द्ाषैसमेो Amey ॥५१॥ 

1 101, Karna, 94, 49 and (1, 


1 Tn pages 482.89 of lus work on “ Indian ‘tphomeris," Divan Bahadur 
1. D. Swamikannu Pillai, 1, 8, 0, lends somo support lo the above Anding of tho 
date of the Bhiiata butilh—Mm, Sudhikara Dvivedt also 16९06} Uhab tho Bhitrata 
battle was fought ond tho reign of Yudhig(hia bogan in 2140 B,0,, vide his odition 
of the Maha-Siddhanta, Contents, pp. 1-8, 
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“ Whon Karna was Icilled tho atreamlets consod to flow and 
tho sun seb. Tho white planet (Venua) bocamo of the colour of 
fire and Sun (combust or heliaeelly sol?) wand the son of Moon 
( ८.१ Movcury) beeame holincally visible obliquely.” 

“Jupiler surrounding the star Rohini (Aldebaran) beeame 
as bright ag the sun and (116 moon.” 

Tho planotary positions according to our calenlations aro 
oxlubited below ~~ 























[न 1 
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As to Saturn, it is found twice stated thal ib was oppressing 
tho star fohini (Aldobaun) of which the prosiding deity is 
Bruhn, (10 Creator or Lord of men, But tho planeb stands at ४ 
distance of aboul 10° fram Aldebaran, Tho distance for the aspect 
of ^ oppression” is perbapa accepluble, As to Jupiter it was 
throughout relwograde and slood near to (he slay Aldebaran, Mave's 
progress oxtends from the slur Gilra (१ Virgins) to that of Vidikha 
(1 Libra), The planet is called  parnye”’ or cruel in chapler ४ 
of tho Bhigma-peread and in Chapter J42 of the Udyoya-parou 
whora ib is spoken of as ^ opprossing’’ tho star Oil or 


82 ANCIENT INDIAN CITRONOLOUY 


a Virgmis, but is not given any name. Vonus slands throughout 
in the position of ‘Combust” or heliacal solting. Mercury 
was Visible 9 lilile before the sunrise on Nov. 21, morning, On 
Nov. 8, at evening the moon is oppressing the stars Rohini, 
while the sun standing at 202° 4 may be taken to ‘‘ oppress” 
another Rohini which was Antares called also Jyrsihd of which 
the longitude was 186° 16 nearly, It seems that in the Udyoga, 
148, the verses 8 and 1४ speak the truth: and in Bhigma, 2, tho 
8929 32, and in Bhisma, 9, the stanza 17 alone, tell the correct 
positions, In the Karna-parva, 94, the verses quoted aro 
verified by vur calculations, The Mahabharata atatements of 
planetary posilions ave thus found to be fnl) of *‘ truths and 
fiction’? and I trust, in our selection of data for the yoar of the 
Bharata battle, we have been able to avoid “ fiction '’ and to 
accept the true astronomica) events on which our finding of tho 
year as 2449 B.C., has been based. 

The last but not the least important aslronomical indication 
18 that Yudhisthira was consecrated for tho Asoamedia sacrifice 
which was year-long and used to be begun wilh the beginning 
of spring (astronomical, when the Sun's longitude beeamo 
880°). ‘The date in question” is stated to bo Citréparnamidsa 
( चिापू्ण॑मास ) or the day of the full-moon near the star 
a Virginis or Citra. Consistently with our finding the year 
of the Bharata battle as 2449 B.C, the dato for Yuchiaghira’s 
coneecration for the Asvamedha 6१९४10९8 becomes— 


March 11, 2446 B.C,,0n which at ८, M,N, or K. M, 'T, 
17 brs, 8 mins. 


True Sun = 820° 42/ 27 Astronomical spring beging in 
»» Moon = 144° 85’ nenrly | aboub 7 hrs. and J, M. in about 
a Virginis = 142° 23! 10 his. 


This was the day of the full-moon which is spoken of in tho 
Agvamedhaparoa, Ch. 72, thus: 


Raat हि पौणमास्यां तु तव वीक्षा भविप्यति ॥४॥ 


^ Your consecration will bo on the day of the full-moon at 
Cid (@ Virginis). 
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Tn this yoar of 2446 1.6. tho wintor solstice fell on Jan. 9, 
on which at G, M.N., 
Appb. Sun = 260° 50! 42” 
Tho Miighs full-moon came bwo days later on Jan, 11, 23119 
.C., on which at G@. M,N, 
Appt. Sun = 271° 49 49" 
+, Moon = 90° 48’ noarly 
a leonis = 88° 22! 
11 18 evidont, this astronomical indication also corroborates that 
the Bhivata baltle was fought in 2449 13.64. ॥ 
This nole exhausts the diseussion of all the lime-indications 
as can be traced in the Mahibhdrata for finding the year of the 
Rhdrata-ballle, 


CHAPTER I 
DATE OF THE BHARATA-BATTIN 


Bharata-Battle Traditions (A) 


As quoted in Chapter I, there are throe traditions ag {6 the 
date of the Bharata battle, viz., (1) the Avyabhata tradition thal 
it was fought in 8102-01 B.C,, (2) the Vrddha Garga tradition 
that the Yudhisthira era began from 2449 B.C., and (8) tho 
Purdyic tradition or traditions which variously slate that the 
time-interval between the birth of Pariksit to the accession of 
Mahipadma Nanda, was either 1,015, 1,060, 1,215 or oven 
1,500 years. 

Tn the previous chapter, it has been shown that tho astro 
nomical referezces from tho Mahabharata justify tho conclusion 
that the very zero year of King Yudhiythira's ora was tho date of 
the Bharata battle or that the great fight took placo in 2449 13.0, 
itself. In the present chapter we proposo to examino critically 
the first of the other two traditions. 


1. The Aryabhata Tradition 


Aryabbata I (499 A.D.) in his Dagagitikd} bas suid that ' of 
the present Kalpa or Alon, six Manus, 27 Mahiyugas and threo 
quarter Yugas were elapsed before the Bharatn Thursday.’ Tho 
three quarter Yugas were Kyta, Tret@ and Dvépara which 
elapsed before some Thursday in tho time of the Pindavas which 
was connected with the timo of the Bharata battle. 'Thore avo 
indeed certain atatements in the Mahabharata iteolf which gay 


1 Aryabhatiya, Dasagitihd, 8, loo, भं.) Chap. Typ, M4. 
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that the batile was fought ab the junction of Kal: and Dedpara ` 
14९6 :-~ 

(1) “The 01160 between the Kuru and the Pindava armios 
waa fought at Syainantapaticake when it was tho junotion 
(antara) of the Kalé wand Dodpara ages." 

(2) ‘This is Kaliynga by name which has just begun (or 
which will just begin),'® 

(8) ^ You should know that tho Kaliyuga has bogun and also 
of the oath the Paindava (Bhima) had takon before: 80 let the 
Pindava have freedom from tho debt (कत) of his word of 
honour and of his onmity,’# 

11111080 pussages show thal (1010 was a Kali-rockoning front 
about tho timo of the Bharata battle, ‘This Kaliynga which we 
choose to call tho Mahdbhdrata Kaliynga cannot be {46161004 
with the Astronomical Kaltyuga for tha following reasons :— 


(a) Astronomical Kaliyuga an Astronomical Ijction 


At tho beginning of the astronomical Kaliyuga, all the mean 
placos of tho planots, viz., tho Sun, Moon, Moroury, Venus, 
Mars, Jupiter and Saturn, are taken lo have been in conjunction 
ab the boginning of tho Jdindu sphere ; tho moon’s spogee and 
hor ascending node ab rospectively a quarter circle and a halt 
cirolo alioad of the samo initial point. Under such a conjunction 
of all tho planets shore should also be 9 total eclipso of the sun ; 
but no such things happened ab that time, The boginning of 
the Kaliyuga was tho midaight ul Ujjayint lovminating the 17th 
February of 8102 3.C., according to Surya Siddhd@nta* and the 
drdharatvika ayetem of Aryablatn's astronomy as described in 


४ भलर येय dant कशिशपरयोरभूत्‌। 


खरा्पस्षफे ge ुररपाणडवसेनयोः ॥ 
४ aM, Bh, Adi, % 10, 


¢ एयत्‌ ंणिुगं भामे भसिराद्‌ यत्‌ प्रपते । 
1 A. Bla, Vaud, 119, 99. 
9 ara’ antag चि afaat पणवस्य च। 


STA Soa प्रतिश्या पाण्कसः॥ 
ALS Bh, Satya, 01, ४. 
॥ Burgeas'a Wronglation of the Sarya Siddhauta, Gal, Univ, Roprint, p, 10, 
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the Khandakhadyaka of Brahmagupte,! Again Uns दकषत is 
said to have begun, according to the Aryabha(iya,? from the 
sunrise at Laika (supposed tobe on the equator and on the 
game metidian with Ujjain)—from the mean suntiso on tho 
18th February, 3102 3.6. 

Now astronomical eventa of the type described above and 
more specially the conjunction of the sun and the moon eannol 
happen both at midaight and ot the next mean sunrise, Vhis 
shows that this Kaliyuga had an unreal beginning. 

The researches of Bailey, Bentley and Burgoss have shown! 
that a conjunction of all the ‘ planela’ did not happen at the 
beginning of this Kaliyuga, Burgess rightly observes: ‘it 8661008 
hardly to admit of a doubt that the epoch (the beginning of the 
astronomical Kaliyuga) was arrived at by astronomical caloula- 
tion carried backward.’ 

We also can corroborate the findings of above rosearchors in 
the following way and by using the most up-to-dato equations for 
the planetary mean elements. 

Now by using the Khandakhddyaka mothods, we 1040118 
find that— 

On April 18, 1088, Kali 4141५१५ = 1840687, 
and the J, D, number on that date= 2420008 
५ Julian day number on the beg. of Haliyuga = 6885409 
१) January 1, 1000 A.D, = 2111091 
The difference in days = 1826556 
=50 J,C,-+806 days, 


Now the precession of the equinoxes from 8102 B.C, to 400 
A.D. or Aryabhata's time worke out to havo beon=49° 82 30", 
The mean planetary elements at the boginning of the Kaliyuga, 
४.९., 17th February, 8102 B.C., Ujjayini mean time 24 118, are 


1 7. 0. Songupta’s Translation of the ‘ Khaudakhddyaka,’ कद्‌, Univ. 4.1 
Tntroduotion, pp. xiv, seq. ; af. ४1800, 9, also all tho rulos for fading the mean 
Places of planets in Ohapters T and TJ. 

४ शधाश्यजाकोदथाच्च agra’ 

10400141 ५, % 

3 Burgess's Sirya-Siddhanta, Cal, Univ,, Reprint, p, 20. 
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worked out and shown below. We have added 49° 32! 39" to 
those mean tropical longitudes arrived al from the rules used, 
80 a8 lo gob the longitudes measured from tho vernal oquinox 
of Aryabhaje's time. 
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Efonco wo 806 that the asaumed positions of the moan plunota 
ab tho boginuing of the astronomical Kaliynga woro really 
incorrect and tho assumption was noba reality, But of what 
use this aasumplion was in Aryobhate’s time, ie, 490 AD., is 
now sol forth bolow. 

Aryubhvta soys! thet when he was 23 yoars old, 8,600 yoars 
of Kuli had elapsed. According to his Ardhardtriku aystom— 

1 . 
1200 
Again novording to his Auduytku sysbom, 


| 
1200 


1000 yenrss ofa Muhdyuga= 181 1081'5 days. 


2000 years-s of a Mahiéyuga=: (0408146 days, 


1 Pho yeferonce is quoted ator on. 
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Hence. according to both there systems of astronomy of 
Aryabhata, by counting 8,600 years from the beginning of the 
astronomical Kali epoch, we arrive at tho date March 21, 490 
A.D., Ujiaymi mean tims, 12 noon, The unroality of tho Kali 
epoch ig also evident from this finding, Tlowovor, tho mon 
planets ab this time work out as given below :— 


Date: March 21, 499 A.D,.—Ujjayini Mean Midday 








111. ध 

Pjanet [1.01 weenie Mean Long. ae a 

system system | ayalam 

आण 0° 0 0“ 0° 0 0“ 850° 49’ ¢“ # 14" bb" 
Moon 280 48 0 280 48 0 280 24 52 + ‰ 8 
Moon's Apogee} 85 42 0 35 42 0 85 24 88 + 17 92 
” Node 352 19 9 352 18 0 + 9 20 + 9 84 
Mercury 160 9 OOF 486 0 OF 189 9 BL + 9° bor 0” 
Venus 886 21 0 866 24 0 806 ? 61 t ig 0 
Mars 7 20 7 12 0 6 02 4 [1M 8 
Tupiter 186 00 167 12 0 187 10 4¶ 1 iW 
Sotorn 40 12 0 49 19 Oo 48 21 18 + 00 17 











Tt 18 thus clear that the beginning of the linda Aslronomi- 
onl Kaliytga was the result ४ back caleulation wrong in its 
data, and was thus started wrongly. 

It is also established that the astronomical Kaliyuga-reckoning 
ig 8 pure astronomical fiction created for facilitating tho [वप 
astronomical calculations and was dosigned to be correct only for 
{09 A.D.’ This Kali-reckoning cannot be earlier than the dato 
when the Hindu scientific Siddhintas really enme into being, 


# The maar of these two longitudes is almost the samo ag the corresponding 


figure in the next colamo. a 
॥ P, ©. Songupta—Translation of the Khandalthidyaka, Introduction, po र~ 
भविन्‌ काले गीतिकोतरभगनैखेरागिकेनानीद। waerlana wen खु; श्यं wad 
तेधनीतेषु तेषु सगरदायधिद्ः सकारः कार्यैः ॥ 
~~Observation by Siiryndeva Yajvan, the cotmmontator of the Ty yabhattya, 
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As this conolusion cannot bub bo true, no Sanskrit work or 
epigraphic evidences would bo forthcoming ay lo the uso of this 


astronomieal Mali-reckoning prior (० the date 499 A.D. 


(b) Astronomical Rali-acokoning a Possible Creation of 
Aryabhata I 


As has been said before, Aryabhata Lin hia तावपि says, 
© Now when 3,000 years and three quartor yugas had elapsed, 23 
years wero over since my birbh.’? Wo may interpret how ho 
could arrive at 8,600 years of Ialiyuga elapsed, when he was 
23 yoars old, in the following way :— 


Varihamihiva in bis Parteasiddhantikd says that the longitude 
of Maghid (Reynlus) was 126°." This was probably known to 
Rryabhata [, ua wo feel inclined to concludo that it was the old 
Stirya-Siddhanta that was quoled by Variha when stating tho ‘ polar’ 
longitude of the sevon ‘ junction’ stars in his work. (i Pindava 
timo furlbor, ib is stated in many places in Sanskrib literature thal 
‘the rgis or the slars of tho Great Bear wore conjoined with 
tho Maghds.' Xvyabhata [ may havo assumed from it that the 
summor solaticial coluro of the Pidava (11010 passod straight 
through tho slar Mayha or Regulus" for which tho longitude was 
Known in hia bime most probably 08 126° ag moasured from the 
vornal equinox. = पि Pindava timo its assumed valuo was takon 
at 00°, ‘This would show ao solsticial shifting of 36°, If we assumo 
furthor that Aryabhaja know of Plolomy'a precession rate of 1° 
por LO0 youra, the time from the yoar of the battle to Aryabhata 
{18 timo (499 A.D.) would be 8,600 yonrs, Tho babtlo yoar would 
then bo 8109 B.C, Thus wo seo that Aryabhaja T may have mado 
tho statornont about ‘ Bhivata Thursday ' depending not on an 
actual tradition handed down to his timo, bub on some wrong 
back calculation bused on an ineorrech assumption about the 


५ quent पटठियदा व्यतोताखथय्‌ युगपादा; | 
aif पि्रतिरदामरैद मम जसभोऽतीतः ॥ 
—Aryabhatiya, Kalaksiyd, 10, 
५ पिपास सरे पके घा समायोगः। 
—~Paneasiddh@ntha, Ghapler XTV, 
$ Ap noawrate galoulation on this hypothasis would leud to tho your 9850 1.6. 
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position of the solstices of the Pindava time, snd an incorrect 
annual rato of precession of the equinoxes transmiblted to India ab 


that time. 
(c) Conflict of Aryabhala Tradition with Mahabharata Bvidences 


Tt is readily seen that the year 8102-01 B.C. was similar to 
1935-86 A.D.? In 1936 the new-moon near Antares took placo 
on the 26th November, 1933. The anniversary of Bhiyma's 
expiry which came 81 days later, therefore fell on the 16th 
February in 19386, The total shifting of the solstices up to 
1985 A.D. from 3102 B.C, works out to be 69°82) nearly. ‘ho 
sun had the tropical Jongitude of 389°82' (=270°-+69°82/) at 
about noon (Calcutta) of the 20th February, 1936, the day follow- 
ing which corresponded with the day of Bhigma’s expiry as far ax 
the solstices are concerned. Hence if we take tho year of tho 
Kurukgetra battle to be 3102 2, C,, the day of Bhisma’s oxpiry 
becomes 14 or 15 days before tho sun's turning north, ‘thus 
8102 B.C. for the year of the Bharata battle becomos an 
absurdity as judged by the Mahabharata yroferences. 

We thus see that the Aryabhata tradilion that tho Bhirate 
battle was fought in 3102 B.C. 4s an impossible proposition, 
First of all this astronomical Kali-reckoning is a pure astronomical 
myth created with a definite purpose. Té was the resuliof a 
back calculation wrong in its data, the reckoning itself cannot be 
traced to a date possibly earlier than 499 A.D., © crention mosl 
probably of Avyabhata T. ‘The beginning year of the astronomical 
Kaliyuga or 3102 B,C. is at serious conflict with the Mahabharata 
evidences we have used for determining tho year of the 11416 
battle. Hence Aryabhate tradition is totally untenable, 


(2) Mahabhérata Kaliyuga 


As the Mahabharata says thot the Bhirata battle was fought 
at junction (antara) of the Kali and Dvdpara ages, we should now 
try to ascertain when this Mahabhdratte. Kaliyuga was started, 


1 The nomber of yoars between 8102 B.G. and 1088 A.D), 
== §000 years (aidetoul)= (090 x 9-100 x 7+-19 x2 youry, 
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Tho beginning of tho 0१८०] Iuni-solar cycles or yugas of 
the Veddigas is nasoviated with the day of the wintor solstice 
thus : ~~ 

‘Whon tho sun, the moon and tho nakgatra Dhanistha 
(Delphinis) ascend tho heavens together, it is tho beginning of 
tho Yuga (cyclo), of tho month of Migha or Tapas, of the 
light half and of the sun’s northerly corrse.”! 

Again all [ता evendars and the Purdnas*’ say that the 
Kaliyuga began with full-incon day of वतव, This Wali- 
beginning was quite different from tho astronomical Kali epoch, 
the lator stared from the light-half of Cuilra, i.¢,, from Ieb, 
17-18, 3102 ॥3.0. Judging by tho beginning of tho Iuni-solar 
cycles of 910 Vodiiiga period, we should identity the day of the 
winter solstice with the full-moon day of Magha, in finding 
the beginning of tho Kaliyuga which is montioned in the 
Mahdbhdrata and the Purdinas. 

Now we assume that tho (कत्त Kaliyuyga was started from 
the full-moou day of tho stundard month of Magha, of which 
wo have spoken 07010," and that day was also the day of tho 
winter solstice, Wo also undorslind that ib is tho samo Kali 
yuga of which tho reference ia found in the Mahdbhirata and 
the Purdyas. थ 

Wo 14109 to 06000 that this standard month of Magha 
happoned in our own tima in 1924 A.D. from the Sth of Tebruary 
to the Sth of March, wilh the charnctoristics, viz., that’ ib began 


' wea Daal यदा साक सषासषी। 


स्यादादिधुमं nea: ग्रकषोऽयम wea ; 
५ —Yajusa Tyautisa, 0, 


+ वैशादमासय घु या तीया मयगयसी फारचिकेधरकरपधे | 
maa एसिप्पपै aged cat च साचे ॥ 


पता युगाद्याः कथिताः परादैरसकपुणासिथयश्रतस्न; ॥ 
we Viguupurdna, ITT, 14, 19.10, 


alro 
Annee aan या aaah कानिकषणष। 
wall च माधय समसे च वोद | 


युगद्पराः युत कपि etree ALT ॥ 
-~-Maleya Purina, 17, 4-6, 
3 Vide Ohaptor I, page 91. 


Q— HO8R 
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with the New-moon at the beginning of the Dhanisthd cluater, 
had its Foll-moon near the Maghds, and ihe Tiast Quarter 
conjoined with Jyesthd or Antares. 

Now according to our finding the year of 13701010 battle was 
2449 B.C. and in so far as the moon's phases near lo tho fixed 
stare are concerned it was similar to 929 A.D,' Hence 2५४४ 
8.0. was in the same way similar to 1924 A.D. 

Tt was in 2454 B.G., on the 9th January, that ५ full-moon 
happened. At Greenwich mean noon or 5-8 p,m, Kurukgetrn 
time on that date the apparent longitudes were for 


Sun= 260° 86’, 
Moon=86° 16/, nearly. 


e 
The moon was ahead of the sun by 176° 40’ nearly; and tho 
full-moon bappened in about 74 hours at aboul 1° 16/ ahoad of 
the slar Regulus or Maghd, The sun reached the winter solatico 
24 hours later, The day of the winter solstice and the full-moon 
doy were the same day according lo Mahabharata convention * 
of its ending with the sunzise. 

Most likely the Mahabharata Kaliyuga truly began from this 
year of 2454 B.C., 10th January, when the Pandavas wore alill 
on exile, Tho year of the Bharata battle or 2440 B.C, marked 
the end of five-yearly cycle, was wilhin tho sandhi or junotion 
of the Dodpara and Kali ages. This sandht was ४ period which 
was taken 10 lest ४ hundred years, t.¢., till about 2354 1.6. 
most likely. During this period mon were uncortain when tho 
Kaliyuga began, Hence the year of Bhiirata battle coming fivo 
yeara after 2454 B.C. was itself taken os the beginning of the कपा 
४१५४८, The year of Krgna’a oxpiry coming 86 years + after the 
great battle and 41 yenrs (=88-+8) after 2454 B.C, was also a 
beginning of the Kaliyuga.’ In these 6078 also tho day of tho 
winter solstice was not much removed from tho fullmoon day 


1 The foregoing chapter, p. 12 et seg, 
4 M Bh, Advamedha, 44,2, 
3 क, Bh, Mangala, Ch, 1, 
4 afer we दिवं यातक्ति्रेव तदानि | 
प्रतिपन्नं BMY rr ,९११९१८१५ 
—Vignu Praga, TV, 94, 110, 
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of Aldgha, 1161100 followed a ‘ rule of tho thumb’ that in this 
period, whenever the slandard month of दद्द should apparently 
return, the day of the full-moon was taken aos the wintor 80180160 
day. 

Aa an illustration of how the above ‘rulo of the thumb’ 
was followed for predicting tho winter solstice day in Paindava 
time, we have already considered the words of Krsna as to the 
expectod day of Bhigma’s expiry in Chaptor I.' Wo propose to 
discuss it again by back calculation. 

It has been shown that the obscrved day of winter solstice 
must have beon the same as the Madyha fullemoon day of 9th 
lo LOth January, 2454 B.C. After the completion of the five 
yoarly Iuni-solar cyclo in 2449 B.C., thore was apparontly a 
rolurn of the standard month of Mdagha. Tho full-moon fell on 
the 14th January, 2449 B.C. on which at G.M. noon :-- 

Appt, Bun=274° 58! 
५, Moon=90° 80 nearly, 


Thus the fullemoon happened about 84 hrs, later. This 14th 
of January was tho estimated day of the wintor solstice for the 
yoor 2449 B.C., but it conld not be the accurately determined 
solstica १८४, Now the Vodice yoar was of 306 days or 12 luna- 
tions plus 12 nights. If we count 866 days from January Ld, 
2440 B.C., wo arrive at tho ostinated day of tha winter soletica 
as January 14, 2448 B.C, ‘Tho first day of the भा" northerly 
course (as estimated) would be January 15, 2448 B,C,, as tho 
day for Bhismia’s oxpiry. Now 116 battle ended on the 218 
November, 2440 13,0, “ho number of days between these dates 
00001168 66 days. Bub one day more was probably included in 
this poriod in the following way :~— 

We have shown in Chapter I, that in the yen 2449 B.C., 
tho calondar authoritios of the Piindava tine, most probably began 
the reckoning of tho lunar month of Pauga from the 20th of 
November? TIence between this dale and the oxpected day of 
Bhiama’s expiry, the 28th day of lunar Magha to come, there 
would be 20'6--28=57'5 days (here the estimated day of winter 


1M, 21. Sdntt, 61, 44, loo. oft 
4 Chopter I, p. 19, 
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solstice was the 27th day of lunar Magha and Bhigma was to 
expire on the following day). Now reckoning from the day on 
which the battle onded till this expected day of tho sun's norther- 
ly course there would be 606 or 57 days. This would explain 
Krsua’s prediction about the expiry of Bhisma, most probably 
made on the date on which tho battle ended or on the day 
following. 


(e) ४14९066 of the Mahabharata Mali-reckoning 


A question may now be asked if there is any evidence that 
this Mahdbhdrata Kali-reckoning was current in India for some 
time. ‘The following inslances may be cited :~- 

({) A verse quoted ina work named the Laghu Bhagaval- 
dmrta by Ripa Gosvaémi, thus spoaks of the time when the 
Buddha was accepted as an incarnation of Vignu ':— 

“He was revealed when 2,000 years of the Kaliyuga had 
elapsed ; his form was of a brown colour, two-handed and bald. 
headed.’ 

Now the Buddha’s Nirvana took place according to tho 1१५४४ 
authorities a6 his ०६० of eighty in 488 B.O.? Eo was thus born 
in 668 B.C,, and began preaching tho truth thal came to him 
when he was thirty-five or about, 628 B.C, Two thoussnd years 
before the Nirvana yoar was the date 2489 B,C., and our finding 

of the year of the batile is 2449 B.C, Hence nvcording to the 
rough statement quoted above a Kali-reckoning was started near 
_ about the year of the battle. 

(2) Again all orthodox Bengali almanacs record thab* in 
the Kali ago, kings Yudhighhiia, Parilyit, Janamojaya, हिक्रा, 
Vikramaditya and others of tho lunar race, [20 in number, ruled 
for 8,095 years 8 months and 18 days till lhe Muhammadan 
conquest (of Bengal presumably, a8 it is essentially a Bongal 
tradition). The Sena dynasty of Bengal, which claimed its descent 

४ असौ व्यक्त; करीरब्दसदसदितधे गते | 

मूर्तिः पराटलवणाख feyat विक्तरोजूभिता ॥ 


Quoted by Sir काशा Jones in his paper in the Astatio Nescarches, Vol. 11; p, 8% 
9 Perhaps the eal Nuvdina yout was 611 BAG, 


° Sag)  gfeecrlramtsanandatiankenra: वंश्धिकमतसप्यका; 
इक्या राजानः साष्टादशदिनतिभासापिकपञ्चनदतिवपरधिकपद्‌ 'गष्छतसेष्यवयापि व्या 
राज्यं कला GUST तव; साह। Maat...” oto, 
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fiom the lunar race, reigned indepondently in Mast Bengal for 
homo yours cven aftor (he conqnesl of Wesl Bongal by Muhum- 
mad Ibn Bakhtiyar, ff wo count 3,005 years from 2440 BLU, 
wo arrive at the year 1217 A.D, for the extinelion of tho Sonn 
dynasty, and is very nearly brao histotienlly. 176९6 the 
Mahdbhdrata Kali-rockoning was sturted from tho zero year of 
the Yudhisthira Miva, the very year of the Bharata battle. 

We trust, further evidences as to this Mahabharata Kalt- 
reckoning have wll boon supplanted by tho astronomical Kali 
yeurs started by Aryabhate L, in 409 A.D. So great was the 
fame of Aryabhata I, a8 rovwrds astronomy aad reckoning time, 
that very few dared to contradict him, Ruavikirti, the famous 
writer of the Aiholo inscription of Pulakesin IT (634 A.D), 
accepls Aryabhata's finding of the year of the Bhirata 0040९ in 
spoaking of his time as 3,785 yeurs elapsed from that event.’ 

To sum up: Tho Mahibhdrata indecd says that the Bhirata 
battle was fougltt ab the junction of the Mali and Dodpara ages ; 
but the Mahabhiiata Kal age was different from tho astronomi- 
cal Kali ugo storled by a back enleulation by Aryabhiata 1, in 409 
A.D, Cho former Waliyuga wuly began from 2404 B.C, (Oth 
January), ष्मा the your of the Bhiirata battle 2449 B.C.) was 
in itsolf ५ possiblo boginning of this Waliyuga, starting fran 
tho 1411 Jannry, 2449 B.G. Wo have shown oxamples of the 
Mahibhirata  Kali-vockoning that have continued up to the 
prosont time from some other sources, Tho astronomical Kali- 
reckoning is a more astronomical fiction created by Avyabba(n I, 
for » dofinito astronomical purpose, is an unreal thing as it was 
unconnected with any ronl astronomival ovent, is tho rosult of ४ 
book calculation based on incorrect astronomical constants, It 
nover could have existed bofore 499 A.D. and thus cannot truly 
point ont the lime of any historical event prior to this date. 
Thus tho Aryabhala tradition thal the Bhirata battle was fought 
in 8102 B.C, is lolally indefensible~is a pure myth.’ 


a fama तिसष्खं पु भारताहाह्षादितः। 
BURMA AY MARY पकम ॥ 
-- 21411 4191114 Indtea, V1, pp 11-48. 
2 Gf, Dr, ९५७ disonssion about this Kali ora in JAS, 1911-0, 470 et seq. 
anid pp O76 et esq. 


CHAPTER HI 
DATE OF THE BHARATA BATTLE 
Bharata-Battle Tradition (C) 
2, Purdnie Traditions and Evidences 


Before we can consider the 2101610८ traditions and evidences 
as to the time of Bhitata battle, it is necessary for us to establish 
which of the Purénas, as we have ‘them now, have the oldest 
strata in them and which the latest. In fact woe havo to selile 
which are to be believed and which not, or whieh were tho 
originals and which the borrowers and intorpreters. We have 
to think of ~ 


(९) The Sequence of the Purdyas 


The Purdnas which apparently seem {0 throw any light as 
to the date of Bhirata battle are:—, 


(1) The Matsya Purdna, 
(2) The Vayu Puréna, 

(8) The Visnu Purina, ond 
(4) The Bhigavata Purina, 


In all these Purdnas we have the records of soma of tho 0011191 
positions of the equinoxes and solstices, which are moro traditions 
and were not true for the time of composition of (1686 worlke, 
The latest positions of the solstices as given in theso works 
may ba some guide a3to the veal sequenco of these Purinas. 
The Matsya Puréna says that the sun reached the southernmont 
limit in Magha and nothernmost limit in Srdvana.! ‘Chia is of 
the same type as of the Jyautisa Vedinga rule ‘ Mayha-srdvanayo~ 


1 Matsya Purana, 124, 44 and 60, 
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9६९८९ । and this was true for about 1100 B.C. Tho same 
slugement occurs also in the [पु Purina,” togothor with the 
more definite statement as to the position of the solatices, viz., 
that of the naksatras the first was Sravigihd." A little lator the 
Vayu Purdna again says that tho circle of constellations began 
from the naksatra Sravand.* [1५160 the latest indication of tho 
position of tho winter solstice was true for about 400 B.C., and 
it 18 the same ag in the present recension of the Mahdbhdrata,® 
Thus from 606 astronomical indications it appears that the 
Matsya Purina haa the oldest Purinio stvabum, then comes (16 
Vayu in the same respect, 

Another evidence which helps our finding is that both tho 
Matsya and Vayu Purinas are mentioned and quotod in tho 
presont recension of tho Muahibhdrata.® According to Pargiler,’ 
of tho द and Matsya Purduyas, the Matsya givos tho oldest 
vorsion, Véyu tho noxt in so far as the dynastic lists of the Kali 
ago are concernod. TEence our finding of the soquence of tho 
Purtinas has yome support fromePargitor and go also from Dr, 
V. A. Smith, Tt must be clearly undorslood that we do not 
mein to nay that tho Purinas as a class of lilorature did not 
oxial boforo the prosonl Matsya, and Vayu कतत began to be 
compiled. In the Salapiutha Brihmana or tho Brhaddranyaka 
Upenisat,’ wo find tho onumerntion of difforont classes of 
litorature in which the Purdnas have a place, Tn the Asvaliyana 
Gyhya-Silra, tho Purinas and Gathd-Ndrasamsis* ave dialinally 
montioned, Wo do not, howevor, know tho names of the Purinas 
which were current in tho ago of the Brihmayas or of the शवर, 


) पित Jyautiga, १, 
WHA शरविषठदौ पथाचनदमसावुदक्‌। 


शापा दक्चिणाप॑पु साघग्रावणयो; सदा॥ 
Vayu Purina, 60, 149 and 127. 
Thid., 88, 111-116, 4 14. 88, 119, 
M, Bh, Adoamedha, 41, 9; for diseusaion, cf, Chapter I, p. t 
M, Bh, Vand, 187, 08; aleo At, Bhi, Vana, [91 16, 
परथेतयातिखकं मान पुरापं URAL । यु्ोकसजुषृषय पृरापरधिषंुम्‌ । 
Pargiter'a कषा Ago, Introduation, p, XX. 
Brhaddranyaka Upansyat, TV, 5, 11. 
0 Advaldyana 011454८0) 8, 8, 1, 


es 
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Now coming to the Vispu Purdya, we find that it is the 
telling of Parigara, the father of Vyfisn to one Muitroya during 
the reign of Parikgit,' the graudson of Arjuna.’ Thus ४५08४ 
being the grandfather of the Pandavas, Purissra was tho groat- 
great grandfather of Purikgit, In tho Mahabharata itself 
Paridure is nowhere described as taking part in the events of 
the Pandava time. Hence the story of the origin of the Vise 
Purdna conflicts with our sense of hietorical perspective. 

Again coming to the latest position of the soleticos as stated 
in the Visnu Purdna we find that it 8208 * thal the sun turned 
north at the first point of Makera (Capricorn) and turned south 
at the first point of Karkata (Cancer). Such a statement al a 
vital point at once should place the present recension of the Vignu 
Purdna between 499 4.0, to 700 A.D, Similar remarks apply 
to the Bhagavata Purdna also, 

We thus come to the conclusion that the oldest Purdnas are 
the Matsya and Vayu, and the Visnu and tho Bhayavata the latost 
fron a cousideration of the astronomical iadicutious in them, 
So when we attempt at finding the year of the Bhirats battle 
from the Purénas, we should place the greatosl reliance on the 
Matsya and then on the Vayu accounts, The Vignw ond 
Bhagavata evidences should bo considered as more conjeclures 
and misinterpretalions of the Matsya texts ond as auch aro 1608४ 
reliable. We now proceed on to consider tho Purdpic dynastic 
lists as given in the Matsya Purdya. 


(b) Purinio Dynastic Lists 


The Purdnic dynastic lists apparently seem lo maintain + 
continuous record from the year of the Bharata battle down to 
the extinction of the Andhras, ‘The accounts of these lists contain 
two sorts of statements, viz., (1) in which the reign periods of the 
kinga ave severally staled, behind which there 18 apparently the 
character of real chronicling, and (2) the statements of the reign 
periods of the different dynasties made collectively, which are 


1 Visnu Purdna, TV, 90, 18; T,1, 16, 
2 Joid., IT, 8, 28-80, 
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evidently the work of later summarizors, We shall consider 
chiofly the Magadhan dynusties, the first of which was the 
Brhadvatha dynasty. ‘Tho Matsya account reads as fallows t:— 
 Flenceforward I will declare tho Brhedrathas of Magadhe 
who ave Kings in Sahadova’s lineage in Javisandhy’s race, 
those past, those eaisting and those again who will erist; T will 
declare the prominent amongst them; listen 88 [ spenk of them." 
The dynastic lish is thus professedly incomplote as it contains 
only the names of chief kings and the durations of their rules, 
The narration next runa thus *:— 
“ When the Bhirata batilo took pluce and Sahadeva waa slain, 
his heiy Somidhi became king in Girivraja ; he reigned 58 yem's, 
4 परत area प्रवाति सागधा पै बष्दरवाः। 
array धै वपि सददेषास्षये यषा; ॥ 
भीता वतैम(मास भविष्याय तथा yA | 
waa; प्रत्यानि गदती गी freer Hl 
dart भारते oF wees निपरातिते। 
Ware दायादौ रजराऽभूत्‌ स गिरिमिशे ॥ 
meat तारी त्त समा रथ्यमकारयत्‌। 
सुशशसाशुःपष्टं समाप्रखान्तयेामत्‌ ॥ ° 
भगुतामु्त्‌ पड़ Rie रलयं म्षाग्यकास्यत्‌ | 
चल्य।रिगत्‌ समास निरमित्रो दिवं गतः ॥ 
qed समा पट्‌ च सुवः परोपवान्‌ AN | 
wal ore ayearat राज्यं वरषाश्ड्ारयत्‌ ॥ 
Railing समायात पचात महीम्‌ । 
भवश्च वर्षापि चलानि भविष्यति ॥ 
aye) गायारुमहाुिपरपरमः। 
आष्ादिंशति यषीपि सवौ प्राप्यति १ विश्च; ॥ 
erates ater राज्ये स्याखति च श्रचिः। 
र्टाविग्रत्‌ समा रजा पमी भीति बै महीम्‌ ॥ 
yaa sepa! cad पर्णति ee । 
negate वौवि Gaal भीष्य WAR ॥ 
भोग्ये निषठिप्रेमागदप्ागदै समाः। 
अषातिभत्‌ ससा Creme, ARAL सद्य वतः + 
T 140 
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in his lineage Srutagravas was for 64 years, Ayutiyus reignod 
26 years. His successor Niramitra enjoyed the earth 40 years 
and went to heaven, Sukgatra obtained 66 yonrs, Byhatkarman 
reigned 23 years, Sendjit is aleo gone after enjoying the earth 
50 years. Srutaiijaya will be for 40 years, great in strength, 
large of arm, great in mind and prowess, पाणि will obtain 
98 years ; Suci will stand in the kingdom 68 years, King Kgema 
will enjoy the earth 28 years. Valiant Suvrala will obtain 
the kingdom 64 years, Sunetra will enjoy the earth 96 
years. And Nivvyti will enjoy this earth 68 years, Trinetra 
will next enjoy the kingdom 28 years. Drdhaaona will 
be 48 years. Mahinetra will be resplendent 33 years. Snoala 
will be king 82 yoors, King Sunetra will onjoy tho kingdom 
40 years. King Satyajit will enjoy the earth 83 years. And 
Vidvajit will obtain this earth and be 25 years. Ripuiijaya will 
obtain the earth 60 years." 

Then the Purdnic summarizor says ‘:— 

‘These sixteen kings are to be known as future Byhadrathas, 
Their life-time will exceed by twonty yoars (the normal span of 
life) and their kingdom will last 700 yours,” 

As we shall seo, that these 16 Kings are all namod in the abova 
lists form Sendjit to Riputijayo’, and tho aum total of thoir rules 
comes up correctly to 700 years, The account is concluded by* : 


चत्वारिंशत्‌ तथाऽष्टौ घ हदृैनो भविष्ति | 
aafaerg वरषा सीनैषो प्रकाश्यते ॥ 
दातिशतु सना जा gaa भविष्यति । 
चलारिंथत्‌ सम्राजा Ga Maz ततः ॥ 
सत्यजित्‌ प्थिवौं राजा वाशीतिर्भीद्यते war | 
प्रापयेसां विगरिच्चामि पञचविंश्दं भविष्यति ॥ 
रिपुश्चयस्त वर्षापि vara प्रमृते महीम्‌ । 
TFA नृपाज्ञया भवितारो sexe: | 
वथोषिंथाधिकं तेषां tad च शतसप्तकम्‌ ॥ 
* दत्रिंति नृपा दीते मतितारो हद्द्रथा;। 

पू बषैसषटस' व aat राज्यं भविष्यति ॥ 


The Matsya toxts quote? above have been very carofully compiled from Patgiter's 
Dynasties of the Kati Age, In the translation alao L have followad Pargiler. 
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Theso future Brhadrathas will certainly be 99 kings in all, 
and thai kingdom will 148४ full Uhousand yours indeed.” 
The list of those Brhuleathy linga as named above mny be 
made up «4 follows. It should bo cloarly borne in mind that 
thore we gaps bo bo filled upin this list—the gaps which we 


do not know how to fill up; 


‘Past’ Kings Yours of 
Rule 
Somadhi sea OB 
Arulagravas ; ae Ee. 
Ayutiyus ae 26 
Niramitra , 40 
Bulgatua, ow 50 
Brhatkarman i 28 


‘Yotal Yoars of ' Past’ Kings 267 


1 Prosent ' and ‘ Future’ Years of 


Kings 
Seniijit 
Srutafjaya 
Vibbu 
Suel 
Kgama 
8०४५५१४ 
Sunotra I 
Nirvyti 
‘Trinctra 
Dydhasena 
Mahinetra 
Sucala 
8111600 TL 
Babyajit 
Vidyajit 
Ripufijaya 


otal Years of ‘ Prosent’ 
and ‘ I'ubure ’ Kings 


Rule 
oe 60 
40 
28 
58 
98 
oe 64 
os 85 


ae 68 


oe 28 
we 48 
oe 88 

82 
, 40 
oy 8 
५26 

00 


श 


we 700 


In the above list there are named 22 kings in all, but nowhore 
do wo find a cloar slatomont that any one king was the son of 
the king named before him or 16 was the father of the next king, 
On the other hand we havo the introductory statement that these 
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were the chief kings of the line renning from Somidhi, or that 
the list of kings is incomplete from the start lo finish, The 
sixteen of the ‘future’ Brbadrathas nained in the list wore only 
those of extraordinary longevity. ho total number of tho 
‘future’ Brhadrathas is again stated definifcly to bo 82 and that 
the total duration of their rule would be full 1,000 years. = 1५ is 
not possible to arrive at any definite conclusion as to the duration 
of the kingship of the Brhadrathas from such an incomplete list, 
In order to understand the statements of the Purdyic summarizors 
we however take the incomplete list as complete and sco what 
results we are led to. We have tho series of dynnaticn as 


| ~ 
+^ Total Yours 


(1) Byhadrathas of Magadha from the year of , 007 
Bharata battle. 

(2) Pradyotas of Avanti! di te ve 170 

(8) Sisundgas of Magadha * on vay vw, 860 


semen, 


Total * Yoors ,,, 1,500 


Then came the accession of Mahipadma Nanda who was 
the founder of the Nonda dynasty of Magadha which lasted, 
according to the Purtinas, full 100 years. ^ 

Thus between the year of tho Bhirata battle or of tho birth 
of Parikgit to the accession of Mahipadma Nanda, as worked out 
from the dynastic lists of the Purinas there was the interval of 


+ इषद्रधेष्वतीतेषु वीतिद्ठोतेष्मवनिषु। 


पलिकः (gira) खाभिनं इला खदतमभिषैद्यति ॥ 
Here compare the एय, statement which moakes§Pulika the ministor of the last 
Byhadratha Ripufijaya, 


‡ Here the collective atatemont runa thus t 
शतानि तीपि वर्पायि षिवर्पाधिकानिं ६। 
forma भविष्यन्ति राजानो चवबान्धवा; ॥ 
‘The Siéundgas who were Kgatriyns of an inferior class will reign for 860 yoora,! 


3 According to Visnu and Bhagavata Purdnas tho porlod of Byhadrathan is 
1,000 years and that of the Pradyotas is 198 years and of tho Aldunagas 960 yours, 
Thus the total comes up to 1,408 years, 
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1500 years nearly, hia is in agreement with the following 
alaloment of the Purénio sununarizor -— 


यात्‌ परीक्षितो जन्म थावजन्द्राभिपेचनम्‌। 
qa वर्पसष्टल' ए शेयं पश्चशतोत्तरम्‌ ५! 


‘From tho birth of Purikgit to the accession of Mahipadma 
Nanda, the interval is to be known as one thousand five hundred 
yenrs,’ 

We should here bo vory careful to ascortain whab the second 
half of the second line of the above varse was, wecording to tho 
Purdyic sammarizor. ‘Ibo variunt readings aro “spa weather”, 
"राते पश्चदु्ो्तरम्‌१ “Pa पञ्चा्राडुतरम्‌ ” and “stat geedtaey”, The vory 
nexb stanza runs thus i— 


पुकोमास्त तथान्धास्मु मषाप्रान्तरे Tat । 


अन्तर च प्रता्यषठौ परुं समास्तथा | 
तायत फाणान्तर भाष्यम्‌ भनधान्ताघ्याः अकीर्तिता ॥ 


„+ Tho substance of which ia that betwoon Mahipndma and 
the oxtinction of tho Andhras tho timo interval was 846 years, 
According to the dynastic lists tho sum total of tho durations 
worls oul a6 :-~ “ 


Nandas ioe we 100 yoars 
Mauryas ०६४ ow {9 ,, 
81688 १९५ we 118 ५ 
Kanvas kk ie AB ae 
Andhyas a we 400. 


Total® 854 yoara 


11019 ॥ difteronco of 18 years ia inexplicable us we do not 
know how long Mahipadma Nanda ruled, 

Now the interval between the birth of Parikgit und Nando’s 
accession = 1500 yours as shown before, and the interval bolween 
Nanda's nevession und the ond of Andhras=864 yours us shown 


1 , Pargiter lins कल्म his reading in cofMt., bML, 11711 0106. recensione 
according to Is notation in his Dynagtics of दण Kali dye, p. 8, 
9 According to Vigne and Bhagavala Purduas tho total comes out to be 800 yeara, 
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above. Hence the time between the birth of Partkgit und tho 
extinction of the Andbras becomes according to the Purdwic 
=:2354 years. 

Now in the mode of reckoning timo by the cyclo of Ligis, 
the constellation of the gront-bear is taken to romaim conjoined 
with one nakgatra for hundred yenrs. In 9:51 yours, tho Rais 
(Great Bear) would be taken lo pass over 23 nakgutras and 
reach the 24th naksatra. ‘This is thue stated in the verso । t— 


सपषष॑यो मधायुक्ताः TS पारीक्षिते शतम्‌ । 
amma तु चतुर्वि" भविष्यन्ति मते मम ॥ 


‘Tho seven Regis were conjoined wilh Maghds [00 years in 
Pariksit's time ; they will be in the 24th constollation (nakgalra) 
according to my estimate at the end of the Andhras,’ 

Here we have » clear statement by the summurizor (hat 
between the birth of Paviksit and the extinction of tho Andhras 
the interval was slightly less than 2400 years. Hence it is 
clear that the true intention of the Purdnic sumimavriver, as lo 
the interval between the birth of Paviksit and the accession af, 
Mahipadma, is that it wns about £500 yonrs and the tro reading 
of the second hilf of the second line of the vorsa in quastion is 
undoubtedly “sta पञ्चरातोत्तरम्‌.५ “ 

We have now to consider the following Vignn and Bhagavata 
statements that— 


(a) ‘From the birth of Parikgit to the accession of Mahi. 
padme Nanda the tims interval is 10 bo known as 1015 (or 1050) 
years.” 

(b) ^ When the Great Beur will reach the nulgatra Prirodsddha, 
the ali Age will have ascendency from the timo of Nanda,’ 4 

These verses cannot be traced either to the Matsya or tho 
Vayu texts. They are at variance with the dynastic lists as given 
in the Vignu and the Bhdgavata Purduas, ven Sridhara, tho 


1 Pargiter’s Kali Age, pp 68-50, 
9 सद्धापद्मभिषेकातु aay wise) एद ad ese त॒ Fa पञ्चदशोत्तपम्‌ ॥ 
४ . Prigitora Kah dye, p 6, 
° प्रयाखन्ति यदा चैते पूषा eda: | तद नन्दा marcia: कतिक fH गभिषयति ॥ 
1010. }, 01 
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groat commontator of tho Visnu Purdue, could not reconcile 
theso statements and in the second alatemont would substitute 
‘Pendyotw’, tho firsb king of the Pradyola dynaaty in place of 
‘Nanda.'' In those Purdnas (एक and Bhagavata) tho sum- 
marizers wore crazy in thotr arithmetic, and tho Puranas them- 
solves were wrillon most probably in the Gupta and post-Gupta 
poriods, and are nol ab all trustworthy in 80 far ag historical 
matter 18 concerned. The main aim of the composers or com- 
pilers of theso Purdyas was to inculeate Vaigsnavism or the Vignu- 
culé and perhaps not to record any ren history. 

[[ we are to put any faith in the Purdie dynasty-lisls and 
the Purdnic suimmarizors, the dato of the Bhirata 10116 becomes 
1921 B.C. ४6 follows :— 


Jntorval bebweon Pruiksit and Nando 
Duration of the Nanda dynasty 
Accession of Chandra Gupta Maurya 


1600 yoars 
100, 
821 1.6, 


प 


॥ 


The total gives tho year = 1021 BO, 


bul wo cannol accopt as correct those Purdyic statements whother 
of tho dynastic lists or of tho Purdnic sunmarizors, The Brhad- 
ratha dynnatic list is incomplete, further thoro was ककण one 
period of falerregnum botween the oxtinetion of the Brhadrathas 
of Magadhn and the iso of Pradyolas of Avanti. 

Aguin if wo tuko that tho ‘fubure’ Byhadvathas reigned for 
full 1000 years and the past Brhadrathas for 300 years, the 
dynastic lists would make the interval between the birth of 
Partkgit and the aceossion of Nanda 1900 years taking the inter. 
regnum to have lasted [00 years, To this period wo have to 
add 421 to have the year of the Bhirata batlle, which would now 
stand at 2321 B.C, All such speculations ate valuoless or incon- 
eluaive when they are based on totally unreliable materials derived 
from tho Purdnas. By way of contrast we have shown already, 


logy, “grafefil पञ्च्रतोत्तरं adagaq) प्राठान्तरे aifearaand मागधरीसमारभ्य 
Reguarel मागधानां warmer | = भनन्तरं प्रघोसाभशुलागानां पसगवाष्दशोतालात्‌ 
aavading न्थाद्यातम्‌। वायुप्तऽपि परीचिवन्दाततर adawwaRen । यदा पू्ीषाद़ायां 
मह्यः गसिष्यनि सदा ween ware afk’ wml: । Aridhara’s commontary on धप 
Vigue-Pardua, 
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how neatly and directly the Mahabharata astronomical references 
lead us 10 the 168] year of the Bharata battle. 

If the Puranic faulty dynustic lists may lead us to 2267 B.C., 
we should more readily and preferably aucept 2449 B.C, as tho 
true year of the Bharata battle, since ib is deduced from tho 
Mahabharata imeidental statements, which are more definile and 
also consistent astronomically, and corroborated by tha Vrddha 
Gargs tradition as recorded by Varahamihira. 


(e) Further Purdnic Bvidences by the ‘ Position' 
of the Great Bear 


‘We now proceed to consider another alleged Purdyic evidence 
which states the position of the Great Boar in Parikgit’s time, 
To us the statement that the Great Bear remains inone nakgalra 
for 100 years is meaningless ; still we have to make some attempt 
at understanding wha the Purdyas say about it, The Purdnic 
description of the movement of the Great Bear runs thus ':— 

‘The two front stars of the Great Boar, which aro acon 
when risen at night, the lunar constollation which 18 soon aqually 
between them in the sky, the Great Bear is (0 bo known as 
conjoined with that constellation 100 yeara in the sky, Thia is 
the exposition of the conjunction of tho lunar constellations and 
the Great Bear. The Great Bear was conjoined with the Maghis 
in Parikeit’s time 100 १6978. ° 

The two front stars are the two pointers, viz. ५ and 6 Ursae 
Majoris, We are to draw two great circles, one through each 
of the pointers and both passing throngh the celestial pole of 
the time: these circles will cut the ecliptic in two points; betweon 
these two points the nakgatra in conjunction with the Gront Boar 
will be equally distinct. The Great Bear was conjoined with 


* सप्ौपाच्च सौ yell दश्यते fed निभि ' 
तयोर्मध्ये तु नचतं इश्यते यत्‌ सम॑ दिवि ॥ 
तेन सपपैवो gaits णाम्‌ | 
autos योगसैतत्निरभैनम्‌ ॥ 
enh सघायुक्ाः are पारीचिते थतम्‌ | 
Pargiler's Kalt Age, p, 9. 
9 Pargiter's Kali Age, Translation on p, 76, 
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the Maghis (a, 4, y, १, #and 6 Geonis) in Pavikgil’s timo according 
to the above Puranic statoment. “his moans Chit tho colostial 
pole of the timo of Parikgit lay on the groat circle passing through 
the coulral star of tho Mayhas (५ canis) and tho middle point 
of the ave joining a and 6 Ursae Majoris, The colestial pole 
moves ina small girelo wboul the pole of tho ecliptic of ५ mean 
radius of about 23° 30, Wo have solved this problom and the 
time of this celostial event comes oul to bo 871 73. C. The above 
aiatement as to the allegod position of the Groat Bear in 
Pariksit's timo is also oquivalent lo this: that the right ascension 
of ५ Leonts wae equal to {116 mean of tho right asconsions of « and 
(0 Ureae Majoris, Brom De. Nougebauer's Slerntufelon (Taeipzig, 
1912) the limo for the ovent bocomes abont 800 B,C. Tb should 
thus appoar that the time indicated by this Purduie staboment, 
as (0 the position of tho Croat Bow in Pavikgil’s time, belonged 
neithor bo Pariksit nor to this Pripie astronomer, Lb is absolntely 
valuoloss for our purpose. Any other interpretations, thal may 
be sought to bo given to this position of tho Groat Bear as alated 
in tho Purduaa in Pavtksil's timo, aro uol accoplable as they 
would bo moro speculations. 

Some say that Saplargi or Croat Boar here moans the 6501811. 
ciul goluvo ; the compiler of tho. Purina wants to say that the 
aolgtioinl soluro pasged through the middlo point of tho lino joining 
«nnd 2 Ursai Majoris ab tho limo of Parilgit. According to the 
wove interprotation tho time of Partlyit stands at the neighbour. 
hood of 140) ॥. ८, Bab according (५ the statomonts of the 
Purdnas, the Suplargeline passed not only through the middlo 
point of ५ and 2 Ursat Majorts, but it also pasred through the 
middle point of tho naksutra Maghié ob tho time of Parikgit. 80 
according lo the Purdnas, the finding of time 18 not to be done 
with the help of « and 8 Ursai Mujoris alone, leaving aside tho 
nekgatra division Magh@ or the star Regulus. On tho other hand 
wo can find oul the limo alone with tho holp of Maghé, 1८ may 
he shown that the summer solstical coluro passed through Maghi 
(Regulus) in 2850 B. C.; bub as tho middle point of tho nulegalra 
Mayhd is ab about 40! east! of tho star Regulus, the timo when 


1 Avcordlng ty Up division of tho ecliptic into nakgairae ns is now acoepind, 
~ 1031 
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the solsticial coluro bisected that nalsutra division is 23808 13, त, 
which is very near to 2449 B, C, the year of the Bharata battle 
as determined by os. Wo have already said that an oxnel 
determination of the time of any past ovent by the above metho 
is not possible. It would be rather controversial and inconclusive 
if in interpreting any statement of the Puriyas wo take into 
account only a portion of it, We have shown beforo that tho 
Purdnic statement regarding the position of the Great Bear is 
valueless, The year 371 23, ©. obtained from the position of 
the Great Bear, perhaps relates to the time when tho Matsya and 
the Vayu Purdnas began to be compiled, which has no connection 
with the time of Parikgil, 

We have thus most carefully examined tho Prrinic evidences 
as to the date of the Bhiiata battle, We havo established (hub 
the oldest Purinic strata are to be found in tho Malsya Purina, 

_ then comes the Vayu Purdpa in sequence of time. In so far 
as historical matter is concerned the Visnn and Bhdqavata 
Purdnas ave not at all trustworthy. एना in tho Malsya Purdue, 
the dynastio list of the Brhadvathas of Magadha is incomplete 
in that it states the namos of the chiof kings only and the dura. 
tions of their rules, We have also sean that the Purinia sum. 
marizers really mean that the time jaterval hetwoon tho birth 
of Parikgit and the accession of Mahipadma Nanda was aboul 
1600 years, The Visnu and Bhdgdvata summorizers’ strioment 
that the same period was aboué a thousand years is nob relivble 
as it contradicts the dynastic lists of {11680 Purdes, cannot bo 
traced to the Malsya and Vayu Purdyes and not acceptable 
even to the great scholiasé Sridhara of the Vigne Purdya., ‘ho 
incomplete dynastic 11815 of the Malsyu Purina properly intor- 
preted may lead us to 2321 B.C. as the year of Bhiiata battlo. 
Any speculation with such faulty materials as the Purdnas alford, 
can never lead fo the real truth about the year of the Bhiate 
battle. On the other hand much better data havo boon derived 
by us from the Mahibhivate itself which directly lond us to 
2449 B, 0. as the Year of the Bhiraty battle and this was tho 
zero year of the Judbigthiva ora according bo the Vrddha (hinge, 
tradition, We haye also given the most careful consideration 
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to tho Purdie doseription of tho position of the Croat Boar in 
Pariksil’s time. This only lends us (6 the yoar 871 B, G.—a 
moat hopelossly absurd result. Lenee the Purdie evidences 
taken as a whole are incomplete and cannot lewd us lo the real 
yoar of the Bhiratw battle, Wo trash our interpretations of all 
these evidences would bo found to be rational and compare 
favourably with those given by Pargiter,’ Dov,? Ray,’ Bose,‘ and 
others. 

Thus in the previous chaplor we havo shown that the Arya- 
bhate tradition, viz., 3.02 B. GC. a6 tho year of the Bhirate batile, 
is wrong, ‘In tho prosent chapter we have also ostablished that 
tho Purdyie ovidonces are all incomplete and inadequate for our 
purpose, ‘ho Mahibhirate references load us directly to the 
year 2449 13, € as tho yoar of the groat battle, The Kaliyuya 
which the Mahdbhdrata speaks of beginning [rom about the year 
of the Bhiirate butule truly slarled from tho LOth January, 2454 
B.C. liven in the year of the battle (2449 B,C.) this AMahd- 
bharala Katiyuya may havo begun from the (80) January, We 
1109 look for epigraphic evidences in this connection bub none 
have beon brought to light as yot. Leb us hope that such muy 
bo discovered at no distunt falure, whon only ovr finding may bo 
finaly tested, ‘Till then our finding of tho year of tho Bhitrata 
baltlo must be alowed to sland. 


॥ Pargiter's India Historical Traditions - Tha data of tha Bharata batllo, 
2 Dov in TRABHT, 1620, 

4 Prof. J. 0, Hay In areas for the Bengali your L810, Nos, 8,4 and 

4 Dr. 0, 8. Bose in his gerumiye in Bengalis 


CHAPTER IV 
VEDIC ANTIQUITY 
Madhu-Vidya or the Science of Spring 


In our enquiry into the antiquity of the Vedas, we shall, a8 ४ 
first step, try to interpret the Madhu-Vidyd or tho Actence of 
Spring of the Vedio Hindus. It may be objected at the outsot 
that the term Madiu-Vidy@ may not really mean the Science of 
Spring 08 here translated. Our answer is thet Madhu ond 
Madhava, were the two months of spring of the Vedio tropical 
yeat.' Hence there is some justification for putting Madhu- 
Vidya as equivalent to Science of Spring, I trusl more reasons 
for this rendering into English of the word would be apparont 
with the development of this chapter 

To every Hindu the following [cas are well-known :-—~ 


’ Rg-vede, M. T, 90, 6-8, 


मधुवाताऽनतायते ay कषरन्ति सिन्धवः | माध्वीः सन्ध्वोपधीः ॥ 
मधुनक्तमुतोषसो मधुमत्‌ पार्थिवं रज । मघुथोरस्त॒ नः पिता ॥ 
मधुमान्नो बनस्पतिम॑धुमौ अस्तु सूथः ! माध्वीगाबो भवन्तु नः ॥ 


‘Sweetness is blown by the winds and sweetness is discharged 
by the rivers; may the herbs be full of sweetnoss tons, May 
the nights and twilights be sweet to ua, may the dust of tho 
earth be sweet, may the sky-father (Dyauapity = Jupiter) to ua be 
full of sweetness. May the trees be full of sweetness 10 us, may 
the sun be full of sweetness, may our line be sweet to us,’ 

The rst here finds that with the advent of spring air becomos 
pleasant and the water of rivers delightful. ‘Ihis was (116 time 
for harvesting wheat and barley and he conjures up the horbs to 


1 sary माधवश्च वासन्तिका | 
Taltiriga इत्यपि, 4, 4, 11, 
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yiold him sweotness in the shape of ४ bumper crop. 119 oxpects 
tho nights and Lwilights to lose the chillners of winter and be 
plousant to him, and even the dust of the earth is (0 lose tho cold 
touch of wintor. IYe oxpocts, the benign sky would yield him 
timely rain. The trees (then bearing flowers), the sun, the cattle 
aye all to become full of sweetness, 

Tho clements which bring him happiness or sweetness are :~— 
(1) the winds, (2) the rivers, (3) the herbs, (4) the nights, (5) the 
twilights, (6) the earth, (7) the kindly sky bringing in timely rain, 
(8) the trees, (9) the sun, and (10) the cattle. 

In the Brhaddranyaka Upanisal, 11, 6, 1—14, the elements 
bringing in sweelness or Madhu to all beings ave olaboraled and 
onnmorated as: (1) the earth, (2) waler, (3) fire, (4) the winds, 
(6) the sun, (6) the cardinal points of the horizon, (7) tho moon, 
(8) lightning, (0) thunder, (10) the sky, (11) right action, (12) 
truth, (13) humanity, and (14) the self, 1९6 the connection of 
tho olements with the coming of spring is quito forgotton, but it 
is romombored that the Madhn-vidyd or the scionco of spring waa 
discoverod by (शक from whom il passed to Dadhiot who revealad 
(this seionea to the Aévins after they had replaced the head of 
Dadhict with tho head of ५ hoyse. ‘This story was revealed to the 
rot Kakeiviin according lo the Brhaddranyaka Upanigat, 

Pho first vorse quoted in this Upanigal ia the ge, M. I, 116, 
J2 and runs as follows ;-- 


agt नरासनेयदंस उपरम्‌ आविष्छृणोमि तन्यत दृष्टिम्‌ | 
द्भ्य ह यन्मध्वाथ्॑णो वाम्‌ भख प्रीण्णौ प्रयदीुवाच ॥ 


"Ag thunder announces rain, I proclaim, leaders, for the sake 
of acquiring wealth, that great doed which you performed, when 
provided by you with the head of a horse, Dadhyaiic, the son of 
Athorvan tanght you the science of Madhu (i.c., spring).’ 

Tho noxt vorse quoled by the Upanigul is Rg-veda, M, I, 
117, 28, which iss— 


आयर्वणायाधिना दधीचेश्चय' Bre परसयैरयतस्‌ | 
स at मधु sateen cares! aera कक्ष्यं वाम्‌ ॥ 
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‘You replaced, Adving, with the head of & horse, (ihe head of) 
Dadhici, the son of Atharvan, and true to his promise he reveuled 
to you the science of Madhu (spring) which he had Joarnt from 
Tvasty and which was a jealously guarded secret.’ 

These lines from the Rg-veda suggest to us that the scionce of 
spring or Madhu-vidy@ was nothing but the knowledgo of the 
celestial signal for the coming of spring. ‘What that signal was is 
now the matter for our consideration. 

The Aéving are always spoken of and addressed in tho dual 
number. The Vedic rsis most probably identified the Advina with 
the stars o and (6 Avietis—the prominent stars of the nahgatra 
Agvint. Whether this be true ov not, this much is ceriuin that 
the Agvins were and are even now regaided as tho presiding deities 
of this nakgatra Asvini, The three stars ०, 6 and y Arielis form ४ 
constellation which is likened (0 the head of a horse.* Tho Aévins 
are spoken of as riding in the heavens in their triangular, 
three-wheeled and spring-bearing Chariot, in several places in the 
Rg-Veda, some of which are :~— 

(1) वेयः पवयो मधुवाहने रथे सोमस Argh द्‌ Aye । 

~ M. I, 84, ४ 

‘Three are the solid wheels of your spring-bearing (Madhu. 
Vahana) chariot, as al! the goda knew it to bo when you attended 
on Vena (= Venus ?) the beloved of Moon.’ 


Q) wale frat मधुवाहनो रथो जीराश्नो अश्चिनोरया सुष्टुतः | 


दिवभ्पुरो मघवा दिश्वसौभगः at न आवक्षद्‌ दविपदे चतुष्पदे" ॥ 
M. I, 167.3 
‘May the three-wheeled car of the Aévins, whicli is the 
harbinger of spring (Madhu-Vahana), drown by swift horses, 
three canopied, filled with treasure, and eyery way auspicious, 
come to our presence and bring prosperity to our people and our 
cattle.’ 





Vo mad frp | 
Sakalya 90111116, IT, 162. 

2 Jam indebted to Frof, MM. Vidhudekhnin Sastri, the Toad of tho Dopt. at 
Sanskiit, Caloutta University, for this and the nexb reference fom the lig-Veda, ( 
५७९ it Lo him also that the adjective 'मपुवाइनः * Spring-herring ' is applied only to 
the oar of the Adying and to the car of uo other gad in the Ry. Veda, 
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(१) grads renter mada भथुवाहरं स्थस्‌ । 
M,X, 41.2 
+ Aucond, Niisatyas, your spring-bearing chariot which is har. 
nessed al datwon and set in motion at dawn, ale.’ 


(4) भ्व शीचक्रा शितो रथस, क्व शयो घन्धुरो ये ater 1 
M, £, 84 9 


‘Where, Nisatyae, are the thee wheals of your triangular 

car, Where the three fustoning and props (of the awning)?’ 
(Wilson) 

G) लिबन्धुरेण विकृता सुपेशता रथेनायातमश्चिना । 

क, 1, 47. ४ 

‘Come Advins, with your three-columned triangular car.’ 

(Wilson) 

(1) त्रिवन्धुरेण लिदृता रथेन fan सृषतायातमर्थाक्‌। 

a ४, M. I, 118. 9 

‘Come to us with your tri-columnar, triangular, three-wheeled 
and woll-conatructod cur.’ (Wilson) 

All these reforencos speak of tho triangular, tri-colamnar, 
threa-wheelad car of the Advins, = 11616 the three wheels of the 
car of the Advins were perhaps the three stars 9) 6, and y Arielis, 
which constitute the nakgatra Asvini likened to the hoad of a 
horse, Most probably the car of the Asvins included one more 


atar, ५ ‘Friangulum, which with « and 6 Arictis formed a stable 
solid triangle as shown in the figure given below, 


Advins' A Car 
“N See 
-_ ~^" 
\ Mov ARIETIS 
“ws 


‘The first three references speak of the car of the Adving as 
‘aqarga’ or harbinger of spring. Tho third reference directly 
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states that the car of the Asvins which is ‘ sprmg-bearing ' ia 
harnessed at dawn and set in motion at dawn. [nference is here 
irresistible that when the car of the Agvina, 012 , the constellation 
Aévini consisting of the stars «, 6 and y Arietis became first visible 
at dawn, the season of spring began at the place of observation 
which we shall take to be of the latitude of Kuarukgotra in the 
Punjab. 

According to Wilson, the Aévins were ‘ the precuraora of tho 
dawn, at which season they ought to be worshipped with liba- 
tions of दिता juice.’ There are of 00086 many passages in the 
Rg-Veda which justify the above statement made by Wilson, 
but we desist from quoting them here as they only tell ua that 
first 1086 the Aévins, then came the dawn, and then rose the 
810," The season referred to here is thal of the heliacal rising 
of the car of the Advins which brought in spring, ‘Tho jealously 
guarded ‘ Madhu-Vidyé’ or the ‘Science of Spring’ was thus 
nothing but the knowledge of the celestial signal for the advent 
of spring, and this was the heliacal rising of the stars a, 0, y, 
Arielis, Of these three, 9 Arictis 11868 Inst, Lenco the Advina 
1186 completely when ५ Arielis rises, 

For the beginning of the Indian spring, the aun should have 
the tropical longitude of 330°, Ilence when the alar a Arictis 
becaine first visible al dawn it was the beginning of Indian spring 
with celestial longitude of 330° for the sun—at a place in the 
Punjab of which the latitude was the same as that of Kuruksetra 
(80° N), ‘This furnishes sufficient data for the caloulation of 
the time for this astronomical event. Now the dawn hegina 
when the sun is 18° below the horizon, Thus at the timo whan 
0 Arietis reached the eastern horizon with the sun af (8° below 
the horizon, Madhu-Vidyd was discovered or it was recognised 


1 Some of theso ioferences from the Ry-Veda aro noted below {~~ 

(o) वो पू उितोपतो रथम्‌ ऋताय चि ' एतवममिष्यति । (ध, 7, ¶, 4, 10) which 
means ' Before the dawn exon, Savatri ssnds to bring you to the rile, your wonderfnl 
cor shining with clarifled butter.’ (9) कषक; ata sfyarasNa | (MIU, 6, 6) 1) 
i.e,‘ the praiser awakes 60 glorify the Aéving before the dawn.' These translations 
are due to Wilson. C/. other roforenvea:— = M, I, 6,5; M. 2 07; MV1,9, 91, 4; 
धिन 19/49; पा, 6, 6,1; ४, VIT, 4,14, 6; अ, ए, 116, 
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as the signal for tho beginning of spring at the latitude of 


Kuruksetra (80° N), \ 
We now procosd to find the time whon this astronomical 


phenomena took place. 





Tet tho above figure reprosont tho observer’s celestial sphere 
at the latitude of पप्तता, ILere PZQH’ is the observer's 
moridian, [काट EH! tho horizon, QTIQ! tho colostial equator and 
y8luK tho eoliplic. 8 indicates the sun’s position ot 18° below 
tho horizon, According to our intorprelation Sy= 80°, whon ib 
waa tho hoginning of Indian spring, « is tho point on the 
horizon whore a-Arielis rose at tho timo. Z and क respectively 
donote the zenith and tho celestial pole of tho obsorver, Join 
Py and PS by 108 of great cixclos, PS cutting the celestial 
oquator at M. Dinw aly perpendicular to tho ecliptic. 


Vor 1031 A 1,, « Arietis had its—~ 


(1) Moan colestial longitudo=80° 41! 60! and 
Q ,, ii latitudes: 9° 57 40" N, which is taken to 


romain constant. 
*The ८ ByKeobliquily of the ccliptic 
21° 6! 85" gocording to ovr assumption which was 


(५५ for 4000 18.0, 
(4) In tho trinnglo ySM, we have yM= 27°47! 18", and SM=11°47 
(b) In tho triangle P28, Z8=10d°; SP 10117, and 1४ = 009 
The angle ZS ia given by, 
oe LAID 
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. Z8+PS—PZ » 28 4-72-79 
tan 28 त, Bin Sue gr ln pe ee 
2 





Hence we find that the angle ZPS=108°20'54", 
(c) Again in the triangle ByK, 2 Kly=120° 
ए) = ८278 + ८ 87#-00° 
= 108°20/54" + 27°47/18" — 90° 
= 4199/12", 
and ZByK=24°6865", 
The are 7K is given by, 
cot yK sin Ey=cos Ey cos 24°6/35" -- 19 80° sin 24°0/08/ 


=. 008 Ry x aos (24०6860 + ¢) 
५०8 ¢ 


tan 80° 


where ¢ is given by tan ¢ = cos ty 





whence ¢=87°28'25" ; 
J, YEs65°RV51", 


(@) From the same triongle.we then find tho angle K, which 
becomes =48°48/17", 


(9) Lastly from the small right-angled triangle Kal, wo obtain 
KL by the equation, 


Sin Ki=tan al x cotK 
= (धा) 9°67/46" x cob 48°48/177 
“KZ =10°85'7", aL being the celestial Intitude of « Ariatis for 
1981 supposed to remain constant throughout, 


Thus at the tims which we want to determine, the colostial longi- 
tude of « Arictis was 


mm yL 
= ~ (एः) 
= 44०६644 


For 1931 A.D., the mean celestial lougitud (९८1, 
¢ of & Ar 
stated before, was=96° 41’ 50°, | ve 
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Touca the toll chango til 191 4.1). in the celestial longi- 

tude of « Arielis works oul to have been=36° 41 50"4-dd° BO! ade 

=61° 98! 38" , which 

ropresonta a Inpso of 5,925 years, ignoring the proper motion of 

« Arietis, The date becomes 8995 B.C. which may be set down 
as 4000 1.0. 

This was very nearly tho date when, it is alleged, Tvastr 
communicated to Padhici tho celestial signal of the helfacal 
rising of ० Arictis for the advent of spring at the latitude of 
Kuukgatra, 

It may now be asked if fhe Vedio Findus could accurately 
determine the beginning of spring. The answor must bo yes. 
In the Kausitaki Brahmana,* it 18 stated that when tho sun 
turned north on the new-moon of Magha, spring began ono day 
after the new-moon of Caitra, They thus counted full sixty 
days oftor the winter solatics day and got the beginning of spring. 
The Aitarcya Brdlumana* has described the mothod by which the 
Voilic Hindus could accurately ascertain the winter solstice dwys. 
Elonco wo'may bo quite suro that the Vedie JTindus could accu. 
rately find the beginnings of tho Indion winter, spring and all 
the 90160718 of the year. ^ 

Wo now [10606 to find from our investigation the poaition 
of the equinoxes and solsticas af the tima wo have determined, 
when the Vedio Madhu-Vidyd came into being, viz., the year 
4000 8.0. 

Burgess in his Translation of tho Séryasiddhinta,’ has given 
tho celestial longitudos and latitudes of the ecliptic stars for the 
year 660 A.D. Now at the time when the first visibilily of 
0 Arielis marked tho boginning of spring,tho colestial longitude 
of thia star was=—44° 67 nearly. for 660 A.D., Burgess givos 
the ०५५४०] longitude of « Arietig as =17° 3877, Honco the 


1 The onloulation of this incroage in tho colostial longitude of « Ariotis 108 beon 
very kindly yorified by Dr, Mf. ल, daha, 0.18.) and Or, 1६, M. Basu, D. Bo 

4 Kougitakl Brahmana, XTX, 8 

4 Aitaroya Brdkmana, हणा, 18, T shall dont with this toplo in a subsequont 
ohaplor named । Bolatien Days in Vodio Taiterature,' 

ee Translation of the Sitryasiddhdnta, Caloutta University Repriint, 
pe १४४. 
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total change in the longitude of the star 06001009 62° 3d, which 

maust be the longitude of the required vernal aquinox in Burgess's 

table ; the summer solstice, autumnal oquinox and tho winter 
solstice of the year 4000 B.C. will have respectivoly the longitudes 
169°84/, 249°34' and 8392०84 in the same table. Now:— 

PES cee RCE nC ee Pe ET Rte a eRe SE ONT ne Sra 
Long. for 660 A.D, of the Long. for 660 A.D. of 


four cardinal points of the some aelecled stars, 
ecliptic for 4000 B.C, 


Remarks, 


| 
V. Hquinos ष्णौ A Orionis 





Vernal Bquinox, 62°34’ A Orionis, 68°40 
Summer 8०1810८, 162°84’ 8 Leonts, (6187. 8, Solaticn + A (0५119 
Autumnal Equinox, = 4 Scorpionis, 24°63" | A. Mquinox +) 4 Soorpiont 
Winter Solstice, 992°34" ४ Pegas:, 9397“ ४४, 80194100 ,, ५ 044७ 





Hence at the time (4000 B.C.) when the 1611260] rising of 
« Arfetis marked the beginning of spring ab tho latitude of 
Kurukgetra, the Vernal Equinox was in tho constollation Myya- 
diras (Ovion'a Head), the Summer Solstico in tho Ultara Phalyunis 
(8 Leonis), Autumnal Equinox in Mulé (A Seorpionis) and the 
Wintor Solstice in Pitrva-Bhadrapgda (« Pegasi), 

Here our interpretation of Madhu-Vidyd or tho Scionce of 
spring leads us to the same antiquity of the Vodas as was sought 
to be established by Tilak, in his Orion.’ Lhe prosent disangsion 
corroborates Tilak’s finding, 1 trust, with moro dofinito and 
stronger reasons, 

It may not be out of placo to note hore tho epigraphic evi- 
Bence of the establishment of an indopendont state in Milunni 

“(bet, meridians 38° and 40° Ti and bel. 86° und 38° N parallels 
of latitude) in north Syria by a people named Kharri (? Aryans), 
as the following extracts from the Cambridge Ancient History, 
Vol. I, and the Cambridge History of India, Vol. I, will show ~~ 

(1) Cambridge Ancient Iistory, Vol. 1, page 812, 

“In the reign of the Khabur ond Balik, the state of Mitanni 
was eventually set up, ruled by a royal houso and aristocracy of 
horse riding Kharri (? Aryans) ond worshipping aos wo know 


1 Orion or The Antiquity of the Vedas, a book by 2, ८, ‘Tilak (Poona, 1808), 
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from Guniform documents of the Amarna ago, the gods India, 
Varuna and tho Nasatya twins (tho Advins). Moreover tho 
chief god of tho Kaasites is said to have been Shuriyash—the 
Indian Sérya, tho sun,’ 

(2) Cambridge Ilistory of India, Vol. I, Ancient India, 
page 72, 

‘In the German oxcnvations at Boghaz Ki, the ancient 
Pleria, have been found inscriptions, containing as if appears 
the names of tho deitios which figure in the earliest Indian 
rocords, Indra, Varuna, and the great twin brethron Niisatyas. 
Tho inseviplions date from about 1400 B.C, and the namea 
Appear not in the form which they took in tho historical rodords 
of ancient Persia, but aro, so far ag syllabary will admit, identi- 
oal with the forms, admittedly more original, which they show 
in the Rg-Veda,’ 

‘Cho actual names of the gods os found in the cuniform 
tablet reforred to above are given on page 820 of this work as 
Mi-it-va, Veru-werta, In-da-ra, and Naesa.at-ti-ia, which are 
roadily recognized as Mitra, Varuna, Indra and the Nisatyas. 

Tlore the epigraphic evidenco is datod 1400 B.C, and it is 
not known if any osvlior opigraphic evidence ns to Vedio chrono- 
logy may not he brought to light in future. 1b is, therefore, 
promature to try to form wny hypothosis as to the antiquily of 
tho Vedas from this source, In absence of opigraphio, we havo 
to rely on literary ovidences alono, Our dofinite finding 08 to 
tho antiquity of the Vedas must romain, so long as it is 
not contradigted by epigraphic evidences which may be brought 
to light in future. [ last 16 is established thal tho civilization 
of the Vedic Hindus was earlior than that of the Indus Valley 
as evidenced by the remains at Mahenjo-Diro, 
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Kurukgetra the Centre of Vedio Cullure 


In the preceding chapter we have taken Kurulgotra (380° N) 
itgolf as the contre of Vedic culture. Elere wo want to sot forth 
the 1008076 for {718 assumption of ours. 
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In the Satapatha Brahmana, XIV, 1, the first two vorsos ron 
as follows:— 
“The gods Agni, Indra, Soma, Makha, Visyu and the 
~ Viévedevas, except the two Advins performed a sacrificial BOHM, 
Their place of divine worship was Kurukgolra. Therefore peapla 
say that Kurulgotra is the gods’ place of divine warship,” , 
‘Uggeling’s ‘Translation. 
In another place of the same work, wo havo tho alwlomont 
that “Those gods are performing the sacrifice ab Kurukyotrn,”’ ५ 
(8. Br, T, 16, 19). 
In the Maitriyani Sarhhité also it is stated in Lwo [0166 
that “ The gods performed sacrifice at Kurulsetra,”’ ° 
(II, L, 4 and LV, 6, 9). 
Again in the Parcavinsa Brahmana (XV, 10), wo hava 
“They (the participants of the sattra) undertake the conseoration 
at the place (i.¢., to the south of the place) where the river 
Sarasvati is lost in the sand of the dogorl.’’.. ... ....ce(Coland), 
In the same work there is also a reference to the rivor 
Drsadvati, (XV, 10, 14-15), 
Again in the Manu उकार we have t:—~ 
“The land which lies between the divine rivers tho Srrasvatt 
and the Drgadvati, built by the gods, is called Brohinivarta,”” 
^ The culture (behaviour and mode of living) which haa [ष्णा 
handed down by the successive generations, in that country, 
relating to the principal and intormediate caates, is called covreak 
behaviour.’’ 
एवो Kurukgetra, the Matsyas, the Paiodlas ond Siragonas con- 
प्‌ the land of Brahmargi, which is noxt in imporlanco to 
Brahmavarta.”* : 


1 Macdonell and Keith, Vedio Index, 
दैवा ठ वै सत निषेदुः। white: Ge मखो विरविग्ेरैवा भगवामिभयाम्‌। Ast 
छपे ' दैवयजनमास । तस्मादाह; करुचेतं देवानां देवयननमिति aa क्र च कससेवख 
निगच्छति तदेवसन्यतःऽद़ ' दैदथजनम्‌ इति तद्धि देवानां देवथजनम्‌ Nt, २॥ 
2 कुरदेतऽमी टवा यश्च' तन्वते | * Qa Reena कुरसैके। 
“4 सरखतोहमत्रयोदेवनवीच॑दन्रं । तं देवनिधितं देशं ्रह्ायस nea 4 
afer 28 य भ्राचारः प्रार्ययै्मारतः। वर्णानं सान्तरा स सदाधार श्यते ॥ 
BUI च मतृश्या् Tea पूरैनकाः। एष AMET प mentary ॥ 
एतदपतसख THM | खं सं चरिते गिरन्‌ eat सम्मा; ॥ 
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(४ Trom the Brithmans born of this place, all men living in 

this world should learn thoir respective cusboms and manners." 
Manu 8011136, TL, 17-20. 

An important point lo nole in this connection is that the river 
Sarasvali risos from tho Sivalile hills and is lost in tho North 
Rajpulana Dosert, and is almost bisected by the 80° N parallel 
of 10८1106, and Kurukgotre also lies almost on the same parallel, 

Thus tho Brihmanas and the Manu Sathbité justify our 
assumption that Kuruksotra was the centre of Vodice culture. 

Then, again we havo other reasons (0 conclude that the Vedic 
Hindus lived not much futher north than about 26° N, In the 
next chapter we shall show that Indra, the rain giver, was tho 
god of the summer solstice, The Brihmanas or those who found 
the seasons for sacrifice, raised up this god of the summer solstico 
like ¢ bamboo pole.’ This shows that tho summer solsticial point 
pressed vory near the zenith of the place where the Vedic Tlindus 
lived. hia place could nob bo of much higher latitude than 
about 24° degrees and Kurukyotra has tho latitude of about 80° 
0५६1008, 

Secondly it is statod in the Wq-Veda, that the planet Jupiter 
was ‘being frst born in the highest heaven of supremo light.’ * 
Chin rofors to the discovery of.Jupiter as a planet. Now Jupiter 
could nol hava « colostial latitude ०२८०९7४ abont 1°45! ; hence 
its growlest north declination could nevor exceed 20°. Tf ab 
tho land of the Vodie Findus, this planot was discovered in tho 
highest heaven, the latitude of the place could not oxceod 80° N, 

Tho Vedic rivers or the rivors mentioned in the ltg-Veda 
furnish additional proof that the land of tho Wedio Hindus could 
not be outside India, Not only do we have the mention of the 
seven rivers, we gol tho names of tho Vipash, Satadru, etc, 

All these facts lead us to conclude that in interpreting the 
astronomical references found in the Vedas, wo should generally 
take Kuruksetra itself 08 the centre of Vedic culinre, and wo 
should not use eny place outside India unless there aro very 
strong grounds for such a hy pothesis. 


Swarm’ eit odo BT MT, 8,1 
9 peat ued जायसानो सष्ठ ज्यंतिष; परमै ata] ध, ४, 004 


CHAPTER V - 
VEDIC ANTIQUITY 
When Indra became Maghavan 


The Vedic god Indra was the ‘shedder of rain’ (ष्फ), 
° wielder of the thunder-bolt ' (vajrin) and ‘ killer of पपषष or Abi’ 
(vrtrahan). His former great deeds are thus told by rsi Hiranya- 
817१8, in the Rg-Veda M. I, 82, thus*:— 

1, ‘TI declare the former valorous deeds of Indra, which the 
Thunderer has achieved; he clove the cloud; he cast the waters 
down (to earth) ; he broke (a way) for the torrents of the moun- 
tain, 

2. He clove the cloud, seeking refuge on the mountain: 
Tvagtr sharpened his far-whirling bolt: the flowing waters (rivers) 
quickly hastened to the ocean, like cows hastening 10 their 
calves, 

3, * * * * * 

* . Maghayan look his shaft, the thunder- 
bolt, and with it struck the frat born of the clouds. 

4, Tnasmuch as, Indra, as thou hast divided the first born 
of the clouds, thou hast destroyed the delusions of the deluders 
and then engendering the sun, the dawn, the firmament, thou 
hast not left an enemy (to oppose thee), 


# wre शु वीर्यापि प्रवोचं यानि चकार प्रथमानि ast 
अदबरह्िमिनपततदं प्रषचचणा श्रभिनत्‌ प्रव्धतानाम्‌ UU 
ava 748 िभियाप ard aa’ सध्य' aac 
वाग्रादव दैनवः VRAIS: CARAT रापः ॥२॥ 
दषायसाणी ata सोम॑ तिकहुकेष्वपिषत्‌ सुतख । 
आसायवां सघवादत्तवचमदत्रेन प्रथमजामहीनाम्‌ (Rl 
यदिन््राहन्‌ प्रथमनामष्ठीनामान्माधिना समना प्रोतमायाः | 
श्राप जनयन्‌ aged ala न किलाविषित्‌ै ॥४॥ 
अदन्‌ ad हव तरं व्य॑सनिरौ वर्ज ए महता वधेन । 
सन्ासीव दुलिशेनाविहकणद्धिः णयतऽउपएक्‌ weet: Wat 
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5. With hia vast destroying thunder-bolt Indra struck the 
darkling mutilated Vrtva: asthe trunks of trees are felled by 
the axe, so lies Ahi prostrate on the earth. 

6, The arrogant Vrtra as if unequalled, defied Indra, the 
mighty hero, tho destroyer of many, the scattorer of foes ;—he 
has not escaped the contact of the fato of Indra’s enomics. The 
foo of Indra has crushed the (banks of the) rivers,” 

7. Having neither hand nor foot, he defied Indra who 
struck him with the thunder-bolt upon his mountain-like shoulder 
like one emasculated who pretends to virility; then Vrtra, 
tnutilated of many members, slept. 

8. The waters that delight the minds of men, flow oyor 
him reoumnbent on this earth, as a river bursts through its broken 
banks, Ahi has been prostrated benoath the feot of waters 
which Vrtrve by his might had obstructed, 

9. The mother of Vylva was bending over her son, whon 
Indra struck her nether part with his shaft ; 90 the mother was 
above and the son undorneath, and 60 slept (with hor gon), 
like a cow with its calf. 

10, Tho wators carry off the namoloss body of Vrira, toxsed 
1110५ the midst of tho nover-stopping, nover-rosting currents, 
Tho foo of Indra has slept a long*darknoss, 

Li. Tho waters, tho wives of tho destroyer, guarded by 
Ahi, stood obstructed, like the cows by Panin; but by laying 
Vrlro, Indra set open tho eave that had confined them, 


wales दुमैदःऽ भादिगु्ठे महावीरं q faces 1 
नातारिदश्य waft वधानां dasa faltasang: ॥६॥ 
wmuraedls भप्रतन्धदिद्रमाखवक्रसधिसानीौ जघान | 
होन; प्रतिमाने ayaa gaaredls Ware यसः ॥9 
ad म भिन्नमसुशरा पधानं मनोहा waaay | 
यायो स्ना प्यतिहत्ताससिहिः पततः शो भूव ॥८॥ 
नीचा वथा sagas TRUS TIAMAT | 
उप्तरापूरणरः yas भासीदानुः णये सद्वतूसा न By: ॥९॥ 
पतिष्टम्तीनामनिकेशमानां क्राहामां सने निदितं णणैरम्‌। 
wae fered विचरन्यापो दीं तः भागधरदिन्रयुः ॥१०॥ 
दासपदीप्ठिगीप।ऽ तिहन्‌ निदा आपः पिनेय गावः । 
saat पिममपिषितं यदासीद जघनुवाऽ पपतदवार Uy 

1 By the great volume of hia watory [0 

10-1408 
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12, When the single resplendent Vrtra returned the blow 
(which had been inflicted), Indra, by thy thunder-bolt, thou 
becomest (furiows) like a horse’s tail. Thou hast rescued the 
kine ; thou hast won, Hero, the Soma juice ; thou hast Jet loose 
the seven rivers to flow.’ 

(Wilson’s Rg-Veda Transtation). 

The sage or 7si who thus sings in praise of these great former 
valorous deeds of Indra was, as we have said before, Hiranyastipa, 
who speaks of himself in the following terms (Rg-Veda, I, 31, 
11 and 17)! :—~ 

‘The gods formerly made thee, Agni the living goneral of 
the mortal Nahuga: they made Ila, the instructress of Manu, 
when fhe son of my father was born,’ 

‘Pure Agni, who goest about (to receive oblations), go in 
thy presence to the hall of sacrifice, as did Manu, and Angiras, 
and Yayati and others of old.’ 

We conclude that the rsi lived sometime after King Yayati 
of the Iunar race. The story of the great deeds of Indra wo 
have quoted above, divested of allegory, suggests to us that this 
great god was none other than the god of the summer solatice, 

All Vedic scholars agree that Vrtra or Ahi means the cloud 
and the fight of Indra, the rain-giver, with Vira is a mere 
allegory. The clouds are represented as a demon and quite 
unwilling to part with their watery stores until assailed and 
sundered with the thunder-bolt hurled by Indra. Wilson explains 
that “ the cloud, personified as ५ demon named Ahi or Vrtra, 
is represented as combating Indra with all the attributes of « 
personal enemy, and as suffering in the battle matilation, wounds 
and death,?’’ The Indian mongoons which bring in the rains 


wanes अभवस्तदिन्द्र खकेयला प्रय॑ दैव Ta | 
अनवोगाऽ सनयः शररसोममवाखनः सतवे Waray ॥१९॥ 


५ Wilson's Introduction to his Rg-Veda Translation 


: BAW प्रथससायुलायवे as भक्तणत्रषटषख विभूपतिम्‌ | 


गरलामक्नन्मनुषख ae faydqga मम कख जाते } 
मतुष्वदग्रऽ अङ्किरखदद्िरो ययाति त्‌सदने पूद्धवष्डचे | 
Wea wae दैत्यं जनमादादय वरप यचि च प्रियम्‌ ॥ 
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really burat about the 28nd of June, there is gonorally a dronght 
which lasts for about a month or so, before the monsoons 
come, Drought itself is also represented as a demon named 
suena (I, 101, 2; 1, 33. 12 and I, 108, 8, otc.) who 18 also Irilled 
by Indra, When Vrira bas 0660 killod, the waters of the sky 
are set froe to fall upon the earth and the seven rivers of the 
Punjab are filled up to the banks and roll quickly towards tho 
sea, The seven rivers are undoubtedly the river Indus with 
five tributaries from the east and one from the west. 

Indra was thus the god of the summer solstice ; and aa Indian 
rains begin when the sun reaches the summer 80181100, Indra’s 
fight with ‘Vrtra was or is an annual affair, According to 
Kalidasa ‘ Indra withdrew his rain-giving (or annual) bow with 
the coming of autumn.’* रला year Indra has thue to fight 
Vrira or dark-clouds to set free the waters of the sky to fall 
upon the earth. 

That Indro is identified with the sun at the summer 80180108 
is thus expressed in Itg-Veda, I, 10, 1, thus:— 

‘The chanters of the Gayatri hymn thee, Satakratu, the 
worshippers of the sun praise thee, the Brahmiinas raise thee 
aloft like ४ bamboo pole.’ > 

This reminds us of a passage “from the Ailareya Brdhmana, 
ch, xvili, 18 which says that ‘ by this Bkavinisa, the gods raised 
up the sun towards the highest point of the heavens.’* The 
Vedic Hindus ‘had found by obsorvation that the sun remained 
stationary, i.e,, without any change of meridian zenith distance 
for 21 days near the summer wolstice; they called tho eleventh 
dey or the middle day of this poriod, the धाद or the true 
summer solstice day. Here Brahmdnah of the Rg-Veda wore 
observers of the sun for determining the Zkavimdse day. 

Hence Indra is identified with the sun of tho summor aolatice 
day, 

Thus far we have tried to explain who this Vedic god Indra 
was—that Indra the rain-giver was the god of the summer 


1 arhiet संगष्टारेन्रो ugita रुपी in tho Raghuvansa, 
> गायन्ति ais गायतिणोर्चन्यन्रंमियः। ब्रह्माष्ठा Mamas उदवचिष येमिरे ॥ 
एतेन 8 ईषा एक्िंगनाऽदिव्यं aula लोकायोदयच्छम्‌ | 
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8018४166 and that his place in the heavens coincided with that 
of the sun at the summer solstice, Stationed at his place 
Indra's another deed may here be stated :—Ry-Veda, I, 7, 2-- 
vig., that ‘Indra in order to make the duration of light longer 
elevates the sun in the sky.’ * 

Woe next pass on to consider when Indra became Vrtrahan 
or killer of Vrtra in those ancient times, The Rg-Vedic text 
on this point runs as follows :—“gegt मणेम॑धवा garisgad” (11. X, 
28, 2). 

° Indra by (the heliacal rising of) the Maghds became Magha- 
van, and thus became the slayer of Vytra.’ 

Here the word ‘ Maghavan’ means ‘ one thet owns Magho ;’ 
the word ‘ Magha’ to us means the constellation Mughds con- 
sisting of the stars, «, 4, y, 8, xand ० Leonis, Wo undorstand 
when at the latitude of Kuruksetra, the most prominent star, 

Leonis, of this group became first visible in the east al dawn, 
the sun reached the Indra’s place or the summer solstice, Wo 
cannot accept that the word ‘ Magha' can moan anything olse 
than the constellation Maghd. If Indra is ‘a personification 
of a phenomena of the firmament,’* and ‘ Vrira’ ov cloud is 
also another phenomena of the firmament, the word ‘ Magho’ 
must algo mean another phendmena of the same firmamont, 
vtz,, the constellation 24८4105, Besides, if ‘Magha’ be here 
taken to mean ‘ wealth ’—its acquisition cannot possibly increase 
the fighting capability of this Indra. Further inatancos are nob 
wanting in Sanskiit literature where the word । Magha’ has bean 
used in place of Maghé “—the LOth lunar constellation counting 
from the Asvins, 

It may yet he urged why ‘ Maghai-y-Maghavd,’ etc., should 
mean the heliacal rising of the Maghds, and nob the conjunction 
of the sun with the Maghds (or « Leonis), as indicative of the 
time of the summer solstice the date for which was 2350 B.C. 
The date of the Bharata battle was 2449 B.C. as we have 


2 gat दीर्घाय चक्रीऽ wre” रोहयद्दिवि | 

9 Wilson's Introguotion 4o bis Rg-Veda Translation, 

9 (a) ्तरिनीसयसूलानां frat गर्डायनाडिकाः,'" (४) "सीप्यानिेणमधघरीहिपमूल्स,?" 
(9) “at सथोकाव्यधेऽदितीये 1” 
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ostablished in Chapters [, 17, and ITI, Here the {$ is Vimada 
who ia spoken of as the son of Indra or of Prajipati and must be 
much anterior to the Piindavas, ‘Chis Vimada is spoken of by 
tho Kaksival in M. £, 116, | (‘who gave ९ bride to the youthful 
Vimada’ as the passage runs), We are thus unable to arsign 
tho date of the phenomena ‘ Maghai-1-Maghavi,’ olc., to 2350 
B.C. In the Chapter on Madhu-Vidyd ov the Science of Spring, 

“we have shown that the practical rule for detecting the advent 
of spring was taken as tho heliacal rising of the star « Ariatis 
about 4000 B.C, At this age, the seasons were determined no 
doubt by observation of the sun at the summer and winter sols- 
tices, and for future prediction of the beginning spring or of 
the rams, the heliacal rising of somo bright stars were noted, 
viz., ० 411९415 for the beginning of +pring and « Leonts for the 
advent of the rains, Our investigation will show that both these 
rules for the beginnings of spring and the rains belonged almost 
10 the same age. 

We are thus led to conclude that when Indra, the shedder 
of rain, became Maghavan, i.¢., when he began to fimetion 
wilh the helincal rising of Maghd (or « Leonis), it was a Vedic 
ago when people counted the seasons by the holiacal rising of 
some bright slar at dawn. ‘Lo put it plainly it was the age 
when at the latitude of Kurukgetra (lat. 80° N.) the sun reached 
summer solatice on tho day of tho first visibility of « Leonts, 
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Let the above figure represent the observer's aphere at tho 
latitude of Kuruksotra, HPZQH!’ is the meridian, [गप्रा the 
horizon, QEQ’ the celestial equator, % and P axe respectively 
the zenith and the celestial pole. 

Let 8 be the position of the sun at 18° below the horizon, 
so that ६ = 108०. The aun is at the summer 80186106. 

We take w the obliquity of ecliptic=24°6'36" which was true 
for 4000 B.C. In the figure yKS is the ecliptic, cutting the 
horizon at the poins ए, The point « on the horizon is the 
position of « Leonis when it is just on the horizon, although it 
would be raised above it by about 35’ due to refraction from o 
at ना) be drawn perpendicular to the ecliptic so that yl: waa 
the celestial longitude of « Lconis at the time we propore to 
determine, 

The celestial longitude of a Leonis for 1981 A.D, = 1486211 ; 
the celestial latitude of « Leonis for 1981 A,.D,=0°27/26", which 
18 supposed to remain constant. 

(1) In the triangle ZPS, the side ZP=60°, PS=65°5R/26" and 
28=108°; the angle ZPS is given by 


—FSTDS LEP 2 हप 
^ ein ब्र न्नग्स 


ZPS = 180°29/16" ; 
BPS =40°20/16" ; 
५ ‰ = 49०९044. 


(2) In the triangle क}, the four consccutive parts aro, (क) 
= 120°, By=40°80/44", ByK=24°6'85" and yK, [1०१०९ yK 18 given by, 


St yK Sin 49°80'44" 
=cos 49°80'44" x cos 24°6'B5" —tan 80° x Bin 24°6/85" 
We use the auxiliary angle given by 


tan 80° 


tan #= (ददतः 


¢ = 41°86/88# 


\ 
Got 49°80'44" x wos? 45184 


(0. 008 41°88/8B" 


1.7K = 64°50'88" 
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(8) In the same (906 KEy, the angle K is given by 


__ Sin yE x Sin 120° 
Sin K Y. Bin yl 

५५ £K=46°41/20" 

(4) Tn the trinngls Kal, we hwe K=46°4129", the angle क, is 
art, angle, and aL=27/2v 

,„ 1 = 90/61॥ 

Wo have found before thit yk = 64°50'88" 

Now KL = 25/514 

. #,= 66०1620" 

Now the celestial longitude of « Leonis for 1981 A.D, = 148°22/11॥ 
and the celestial longitude of « Lvonis for the reqd. past date 
= 66°16/20" 

५» tho 17616५86 in celestial longitude of « Leonis during the 
entire period = 88°35/42" 

The mean precession rate for the period =49"-5988 

Annual proper motion of « ८0४19 = 01, 9448, 

+ 116 mean Annual variation in longitude of « Leonis = 40.8400 

+. lapse of yoars till £081 A.D, =6100 nearly, 

५ {06 Dato=d170 68.60. 


1०४५० 4170 B.C. was the date when the Vedic god Indra, 
the god of the summer solstice, became Maghavan. We have 
now to find the position of the equinoxes and the solstices about 
4170 B.O. The longitude of Reyulus in 560 A.D, was 129°49' 
according to Burgess. In 4170 B.C, the same was =66°16' ; 
thus the change in the celestial longitude of Regulus was till 
560 A.D, =64°83' nearly, Now the ९6168119] longitude of A Orionis 
was in 660 A.D.=63°40'", Hence vernal equinox for 4170 B.C. 
was near to the ecliptic place of A Orionis; and in a similar 
manner the summer solstice near to 8 Leonis, autumnal 
equinox near A Scorpionis and tho winter solstice near « Peyasi 
in 4170 B.C, In the Indian way, the vornal equinox was in 
the MrgaSiras, 8, solstice in the U. Phalgunis, A equinox in the 
Millés, and W. solativee in the 2, Bhadrapadas. These were 
almost the same as in 4000 B.C. as might be expected. 


1 Yf tho sun's doprassion bolow the horizon were taken at 17", the calouiated 
date would come qut to be nearly 4000 1.0, 
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We have established above that Indra began to function 
when « Leonis or the constellation Maghds wax heliacally visible 
at Kuruksetra about the year 4170 B.C. Before the heliacal 
visibility of « Leonis or Maghd, the constellation of Aélesi or 
Ahi, ie., Hydrae became first visible, Vrtra is also called Ahi 
in the Rg-Veda ; the allegory implied is perhaps that Ahi means 
the clouds that were seen in the sky from the rising of Ahi or 
451९8, which did not yield rain till the rising of Maghd (Regu- 
lus), Hence Vrtra also meant Ahi or clouds which were unwil- 
ling to part with their watery stores, From the rising of Ahi 
till the rising of Maghad (Regulus), was the period of drought 
called Sugna in the Rg-Veda, 

Again Indra hed two other names Satakvatu and Valabhit. 
The first of these names means very probably that the pheno- 
mena -of the bursting of the Indian monsoons and of the firat 
visibility of Maghis were established as synchronous in the course 
of observations extending over many (literally a hundred) yoars, 
Hence Indra, the god of summer solstice, got tho namo Satakratu 
(the performer of hundred sacrifices), Again the domon Vala 
meant perbaps black clouds and his ०४९७ also existed in the 
clouds and when Tndra opened the cave of Vala ond resened the 
cattle जौ and सो also means water), Indra veully clove the vlouds 
and set the waters from them free to fall on the earth. So if 
Indra was Valabhit, he was none other than the shedder of rain 
(Rg-Veda, I, 11, ¢), 
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One thing more that strikes us in this connection is that the 
so-called horao of Indra was most probably the constellation Leo, 
which 18 ordinarily likoned to a lion. It may be likened to a 
{10180 aa well, 98 in the above diagram :— | 

' Tho atars«, x, Leonis forming the head of Indra’s 11086) 
tho line joining y and 8 Leonis tho back, « and Leonis the 
two legs, 6 Leonis the end of the tail, Indra in his car tool 
his seat a little behind 8 Leonts. 

As I have said boforo, in the first Chapter on ‘ Madhu-Vidya,’ 
it has been established that when the first visibility of the Asvins’ 
in the east was the signal for the advent of spring, the time 
was about 4000 B.C. ‘These two Chapters show that about 4000 
B.C the Vodie Hindus recognized the coming of the Indian 
apring and of tho rains, by the heliacal risings of « Arietis and 
a Leonis respectively, 

This practice is similar to that of the anciont Bgyptiana, 
of reckoning the year by the heliacal rising of « Canis Majoris or 
Sirius, In Homor's Iliad, we find in Bk. ए, that this star 
Sirius is called ‘ the awamor star which shines very brightly,’’ at 
loasl thus the translator interprots it, Again in Iliad Bk, XXII, 
is mentioned a ^ slar which rises in autumn’ which people call 
the “ dog of Orion.” It sooma that tho same star Sirius was both 
the summor alar and the auiuma star in Homer's time, In 
auch a case एने probably the first visibility of the star at dawn 
showed the beginning of summer in Greece and tho position of 
the aume atar higher up at dawn, the boginning of autumn, 

Tt now appears thal the practice of recognizing the seasons 
by the heliacal risings at some or other of the bright stars was 
tollowed by all ancient nations, 
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OHAPTER YI 
VEDIC ANTIQUITY 
Rbhus and Their Awakening by the Dog 


In the preceding two chapters, we have spoken of the cons- 
tellation of ^ the Car of the Aévins "’ and of “ the Horso or the 
Horses of Indra.’’? In the present chapter we shall see who 
were the makers of the above constellations in the earliost Vedic 
times. The story of Dadhici will also appear as mere allegory 
from what follows. The Rbhus, whose deeds we are going lo 
describe here, ware of the race of Angiras and wore exceptionally 
brilliant men of those times and while living they wero ontillod 
to the share of the sacrificial portion with the gods and after 
death they were supposed to be dwellers in tho orb of the sun, 
The first hymn of the Rg-Veda addressed to them is 4, I, 20, 
and here the Rei is Medhalithi, and runs as follows’ :— 

1. “This hymn, the bestower of riches, has béen addreased 
by the sages, with their own mouths,” to the (class of) divinities 
having birth.” 

2, ^“ They who created mentally for Indra the horses that 
are harnessed at his words, have partoken of the sacrifice per- 
formed with holy acts,”’ 

Here the ‘horses’ of Indra may be ४ single-bodied but ४ 
two-headed horse, being represented by the sonatellation Lconis. 
An alternative interpretation would perhaps be that the two slurs 
Castor and Pollua may have been taken for Indya's horaes, while 
Indra (=Maghayan) had his seat at 0 Leonis (Maghi), This 
interpretation would be in harmony with the Greek tradition of 


1 ad दैवाय जन्मने A कििभिराषया। भकारि रबरधातस; ॥१॥ 
य॒ इन्द्राय वचोयुजा dager | भरमीभिवैन्नसारत WN 
। —Rg-Veda, Mo 1, 20, 
4 ‘This shows that this hymn was not sotuslly composed by Modbatitht, 


VEDIC ANTIQUITY 88 


taking the stars Castor and Pollua as horsemen. Between 
« Leonis and the stave Castor and Pollux, there lies no bright 
ecliptic star. These two alars riso before « J.conts, the sont of 
Tndye, on whose helincal rising at Korukgetra the rains got in 
in those times. ‘The next {५85 of the hymn run as follows 1 ~ 

8. ‘They constiucted for tho Nisntyas, 9 universally mov- 
ing and easy car, and a cow yielding milk.”’ 

Here the ‘ car of the Advins ’’ was the star-group formed of 
the stars «, 6 and y Arietis together wilh « Triangulum, of which 
« and 6 Arietis with म Triangulum formed the stable triangle, 
a, B and y Artetis the head of the horso, while ५ ४ nd 6 Arictis 
were symbols for the Advins. 

4, “Tho Rbhus, uttering unfailing prayers, endowed with 
rectitude and succeeding (in all pious acts) mado their parenta 
young,” F 

As we are concerned with the deeds of Itbhus we quote only— 

6, ‘The Rbhus have divided unto four the now ladle, the 
worlt of the divine T'vagty.’’ 

8, ^" Offevers (of sacrifices), thoy held (a mortal existence) ; 
by pious acta thoy obtained a share of sacrifices with the gods."" 

This hymn thus narrated the doods of the Rbhus and the 
honoured position which thoy attained by those good deeds, viz., 
priviloge of having tho sacrificial portion with the gods. 

The next si lo boar witness to the above great deeds of the 
Rbhus was Kutsa in the hymns M. 1, 110-11, Tho most sig- 
nificant {005 are the following :— 

4, ‘Associated wilh the priests, and quickly porforming 
the holy rites, they, being yet mortals, acquired immortality and 
the sons of Sudhanvan, the Rbhus, brilliant os the sun, became 
connected with the ceremonies of the year,’’? 


+ तचत्रासयाम्धां afar ge रथं । तचम्‌ ag सप्रदुघाम्‌ ॥९॥ 
यवमा पितरा एम: सत्यमन्ताऽ कशुयम; । ऋभवो विध्यात्‌ ॥४॥ 
gael धमं नप लषुरषख Fama aH | Waa चतुरः पमः ॥६॥ 
अधारयत away भक्त Yara | भाने देवेषु afer ॥८॥ 
1८.४९०, M. I, 20, 
० finder) तरपिलि way wale, स॑त waaay | 


auras wey genera: संव सरे wage धीतिभिः ॥ 
M. I. 110, 4. 
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The above verso shows the grent esteem and position which 
the Rbhus had won while living amongst the mon of their time. 

5. ^" तत्त्‌ by the bystanders, the Rbhus, with ४ sharp 
weapon, meted out the single sacrificial ladle, like a feld 
(measured by ४ rod), soliciting the best libations, and desiring 
to participate of snorificial food amongst the gods,” * 

6. ‘To the leaders (of the sacrifice), dwelling in the firma- 
ment, we present, as with a Jaddle, the appointed clarified butter 
and praise with knowledge those Rbhus, who, having equalled 
the velocity of the protector (of the universe, the sim), ascended 
to the region of heaven, through the offerings of sacrificial food.’ * 

Here the Rbhus are described 96 haye ascended the orb of 
the sun by the merit of having offered the sacrificial food to the 
gods. We shall have further accounts of their life after doath 
a8 understood by Dirghatamas and Vamadeva. 

“ The Rbhus, possessed of akill in their work, constructed for 
the Aégvins 8 well-buill car; they framed the vigorous horses 
bearing Indra; they gave youthful existence to bheir parents ; 

+ they gave to the calf its accompanying mother," * 

We next pass on to the hymns of Dirghatamas of M. I. 161, 
the 7८८5 6, 11 and 18, 

^ {ndra has caparisoned his horses: the Advins havo 191. 
‘nessed their car: Brhaspati has accepted the omniform cow: 
therefore, Rbhu, Vibhyi and Viaje go to the gods, doers of good 
deeds, enjoy your sacrificial portion.’ * 

Here the import is that Indra begins to function or that 
the rains set in, when the constellation Leonis or 1741018 horse 
11868 beliacally, and that the rising in the same way of the car 
of the Advins brings in spring, and Brhaspali or Jupiter has been 


> afta विमसुरेननैनेऽ एकंपाप्र्भवो भेहमानै। उपसुताऽ ead नाधमानाऽ अस्य 
वऽ इच्छमाना; ॥ भासनीषाम॑तरिचख sey aaa घतं शुहवाम विश्रना। सरप्पिलायैप्रितुरस 


सथिरऽ WHA वाजसरुहं दिवोरल; ॥ 
M, 1. 110, 6 ond 0. 


* तचनृथं qed रिग्नापरसस्चन्‌ छरी इन्दवाह aay ra) aay पिढम्याधभवो युवषयक्तचम्‌ 


बतूसाय मातर्‌ ख AAR Wt 
M.D 111 1, 


= yal wel gaits अधना रथ॑ दहस्यतिर्धिशरदपापुपाजत | 


छपरथि्वाबानो 2ats अगच्छतं खपसो यश्चियं भागमतम ॥ 
M, 1, 161, 6, 
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discovered ४8 a wandering body in the sky (here called the omni- 
form cow). These are indeed great deeds which entitled the 
Rbhus to enjoy the sacrificial portion with the gode. They 
wore great as observers of tho heayons who had discovered the 
celestial signals for the coming of the rains and of spring; they 
had also discovered the planet Jupiter, 

“ Rbhus, the leaders (of the rains), you have caused the grass 
to gtow upon the high places; you have caused the waters to 
flow aver the low places; for (the promotion of) good works: 
as you have reposed for a while in the dwelling of the unappre- 
hensible (unconcealable more properly) sun, so desist not to-day 
fram the discharge of this your function,” 1 

Wo concludo that the Itbhus were also leaders of the rainy 
season, they slept for a while in the orb of the sun with the first 
bursting in of the Indian summer monsoons, +.¢., from the time 
of the summer solstice, Hero the idea of sleep of the Rbhus at 
this time, formed the basis of the Puriinico Hindu faith that 
Vianu and other gods sleap during the entire poriod of the rains 
lasting for four months of the Indian rains, At the place of the 
0180 Aryan settlers, which we have taken to have been near 
Kurukgatra, thore was a clearing up af the sky for some time 
aftor this first bursting of rains, Hore Dirghatamas does not 
toll us how long the Rbhus sleep in the orb of the sun, bul that 
80 long as they slesp the sky remains cloudy and the grass grows 
on the high places and water is spread over the low places. In 
the next verse we are told thal the Rbhus are awakened by the 
Dog—when the clearing up of the sky follows the first bursting 
of the monsoons, 

(1 (प, roposing in the solar orb, you inquire, ‘ who awakens 
us, unapprehensible (unconcealabley sun to this office of sending 
rain? ' Sun replies ‘the awnkener is the Dog ond in the year 
you again to-day light up this world,’ '’? 


५ eaqaans saamed निवत्‌खप; Great मर; । 


गीय aay तददोददभसो माहु गच्छय ॥ 
aime ages तददद a ४.3.161, 11. 


# दुपुप्वांछऽ फभवखदप्रतागोहावऽ षदं नोऽ भगूचुधत्‌ | ¢ 


म॑ वस) योधयितारमत्रवौत्‌ संवत्‌ सर venue 1 
# # ee M, 1, 161, 18, 
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Here the sun is taken to exhort the Rbhus raposing in his orb 
to clear up the sky on the call of the Dog. We are inclined to 
take, that this call of the Dog means the heliacal rising of the 
Dog-star or & Canis Majoris, Sirius or the Sothis which was the 
Egyptian name of the star. 

We next pass on to the following re by ५११०६९९६ 

^ When the Rbhus, reposing for twelve days, remained in 
the hospitality of the unconcealable sun, they rendered the fields 
fertile, they led forth the rivere, plants sprung upon the waste 
and waters spread over the low places.””’ 

From this statement it appears that in Vimadeva's time, 
the Rbhus were taken to sleep for 12 days in the orb of the sun 
when they were awakened by the rising of the dog-star. 

Hence we conclude that in Vamadeva’s time the holiacal rising 
of the dog-star took place twelve days after the sun reached the 
summer solatice. Now on the basis arrived at above, wa 
determine the time of Vamadeva as shown below, supposing that 
he also lived at the latitude of Kuruksetra (80°N), 

At the time we are going to determine, the heliacal rising 
of Sirius (« Canis Majoris) took place, at the Iatitude of Kuruk. 
setra, twelve days after the sun had renachod the summer solatico, 
80 the sun’s true longitude was thon 90°-++12° or 102° noarly 
and the star came on the eastern horizon when the gun was 
18° below it, 


At the epoch 1081.0, the star «-Canix Majoris had its 
1.4. =6 # 42m 0.94 8. 
Deo, = ~ 10०7118 
and the obliquity of the ९01४५ w= 28°26/54" 
By transformation of the co-ordinates, we got: 
Long. = 108°7'52" 
Lat, = ~89°85'24", this Intitude is suppos 


ad to remain nearly constant since the timo of Vamadeya, 


* इादशयून्यदगोष्यसातिधेरणतृभव; ada | 


सचेवाललन्ननयं त faa घन्ततिठ्नोषधीरि्माप ॥ 
M. IV. ष्ठन, 
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Let the above figure ropresont tho obsorver’s celostial sphere at 
the latitude of Kurulseltza (80°N), 7०10 ELPZEL is tho observer's 
meridian किमा the horizon, yEM tho celestial equator and yLS 
tho ecliptic, = 8, indicates tho sun’s position al 18° bolow the horizon 
and « is the point on the honzon where « Canis Majoris rose at that 
time, Zand P respectively donote the Zenith and the colostial pole 
of the observer, 


Now tho following quantities aro known :— 


yS=truo long. of the sun= 102° ty wm (1) 

८ 1018 obliquity of tho ecliptic ab tho required opooh which is 

assumed Lo be about 2700 B.C,= 84°90! =, 4 , (2) 

Jn the triangle y8M, the ९00४० two parts are known and प्राम 
ZSMy=00 

Tence tho declination of tho sun=SM==28°27N , (8) 

and the RA, non SYM 108° , (4) 


Now in tho (८1619 228, 
ZP=60°, 29 = 00°08/ and 28 = 108०, 
The angle ZPS is given by 





28 + PS-PZ in 29 1-12-28 





if: ~ ~ XB र 
tan 278. = . ----, 
9 
2 sin 29 + 28/22 भंप 8 4-172-2६ 
2 2 
# . 
whenee wo find the ८ 76 = 1५90०40", द wa (6) 
Bubleact from 16 (16 = ८7 which is 90°, wo find tho angle MPR 
or the aro Mii = 80°46! ५५५ श a (6) 


Agnin yi yM ~ 1 = 108०0199 ०0/ = 09१0 = ,, ow (7) 
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Now in the triangle yBO, y= 68°20', 
ZEByO=24°, ZORy=00° +80°=120°. 
So the other arc yO is found from 
cotyO x sin 68°20'=cos 24° x cos 68°20'-- tan 80° x sin 24°. 


tan 80° 


“cos न * Whence 9 = 62०6" 


Put tan $= 


008 68°20! x cos (52°8!'5 + 24°) 


+", Cob yO x gin 68°20!== G08 62°85 


cot 63°20! > cas 76°85 
cos 62°8"'5 
Honce १078०646 ates ow 68) 
Again from the same triangle 
sin 68°20’ x sin 120° 
sin 78°65! 
80 the ८017 = 69०8. र ,„ 9) 
Lastly we come to the triangle aLO, 
where al:=80°85''4 (latitude of the star) 
ZoOL=52°8! end tho angle ab 1, 18 art. angle. 
Hence sin OL=tan al x cob ०0 
" OL=40°9'6 *, ५५५ , (10) 
Now from the results (8) and (10) we can easily find tho 
longitude of the star at the required epoch, thus:— 


+" cob 0 = 


Sin yOE= 


yO= 78०66 
OL=40°9'5 
„, 7 = 88°45! 
= [006 at the required time, 
Long. in 1981'0 A.D, = 108" 8° 
न , ++ 8 tho epoch= 88°45) 


"९ [७8886 in the celestial long.= 64°28! 
48 a first approximation the above increase in the coloatial 


longitude of the star indicates a lapse of 4686 yours up to 
1981 A.D, 
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The mean rate of precession during this poriod is found to be 
49-7476 seconds per year. Tho annual proper motion of the 
star in longitude = --0/.2866, Hlonce -the annual variation in 
longitude= 49/4120. The elapsed year til] 1031 A.D, becomes 
1690 years, 

Hence the requived time of Vimadeva comes out to be about 
2760 B.C. 

Now at the time of these resis, the Rbhus were already dwellers 
in the solar orb or they had become gods having birth, In the 
previons two chapters on Madhu-Vidyé and (ndra=Maghavan, 
we havo ascertained that they lived at Kuruksetra about 
4000 B.C, 

If our interpretation be correct, it is proved that the Vedie 
Hindus of Vimadova’s time reckoned the year by the heliacal 
rising of the Sothis or the dog-siar os was done by the ancient 
Egyptions. 


CHAPTER VII 
VEDIC ANTIQUITY 
* The Tradition of Indra’s Victory over the Asuras 


The function of hoisting Indra’s flag was an important festival 
m ancient India, In the Mahabharata thore can be found fivo 
or six references to the hoisting of the Indradhvaja (Indra's fag) 
the first of which is to be found in the Adi-parva in the story of 
Tapati and Sathvarans, the second in the Bhigna-purea describing 
how the hero fell on his ‘bed of arrows’, the third and tho fourth 
in the Drona-parva describing the fight with maces between 
Bhima and Salya and also that between Abhimanyu and the son 
of Dubdigana, and the fifth ia the Salya Parva describing the 
death of Salya, The doseriptions aro confined to the falling of ५ 
princely and tall warrior on the ground compared to the [कव्‌ 
dhvaja or Indra's flag sta! when [पत्‌ down on the ground, ‘Lhe 
hoisting of Indra’s Mug, therefore, was a very ancient! custom, 
The lowering of the flag staff was also perhaps an important 


‡ feat निपतितं कारी इन्द्रघ्वजमिवोक्छितभ्‌ । 
a fe eet adeard निरस्तं पतितं भुवि॥ 
MBh , Adi, (78,1. 
* ged एतोतूरटः Fg: सब्धधत॒पताम्‌ | 
धरणी न स aed रसकं ; समाढतः ॥ 
MBh , Bhigma, 110,01 
* तौ acedare गद्थां च wae | 
युगपत्‌ पेतूर्थीरौ चिताविन्धध्वजाविव्‌ ॥ 
MBh., Drona, 14,20. 
* तावन्योन्यं गदाग्राप्यासा्व्य पतितौ चितौ 1 
इन्द्रध्वजाविवोतद्ध्ौ रणमध्ये परनतप ॥ 
¢ MAI, Drona, 48, 11. 
बाह परसायामिपुखौ धष्ैराजख are | 
ततो निपतितो प्रूमातरिद्रणवल xfer: ॥ 


2711. Salya, 17,62, 
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ceromony usually performed 5 days afler the hoisting, Even in 
Kilidisa’s Raghuvarisa in the description of Raghu as king of 
Ayodhyé alter his father Dilipa, we have reference to the hoisting 
of the Jndradhvaja, which was both adorned and high.’ 

According to Mallinétha, the Bhavisya Purdya says that the 
kings who make the procession of [ndro’s flag in a car 
(Ratha) would have their kingdoms favoured by timely rain.? The 
further description of how this flag was hoisted and how it 
was carried in a car through the main streets of the King’s 
cupital in ancient India is described in the Byhat Sarihité of 
Variha-Mihira, chapter 42. ‘The gods approached Brahmi and 
said to him: ‘O Lord, we cannot stand in battle against the 
Asurus on equal terns, TIence we approach you as our only 
sheller.’ Brahma told the gods, ‘the Lord Kefava who is now 
floating in the bea of milk would give you such & flag that on 
seeing it the demons would nol be able to stand in tho battlefield 
before you’, Having obtained this boon, the gods with Indra 
wont to (he sew of milk and began to praise Vignu. The great 
Goil thus appeased gave them a flag which would Jead them (0 
viclory. Indra having got this flag’ was highly delighted.” 
Bhatlobpula while commenting on tho above quotes from Garga 
the following passago: ^! Tho Asuras on seeing that flag wore 
struck by ils brilliance, got confounded and of brokon ranks, 
06 [०५1९ and fled in the month of Bhéadrapada, The thousand- 
eyed Tndra by his thunderboll killed the Asuras in the night in 
which the moon was ai Antares, went lo heaven after winning 
the batlle, on the night with the moon, whom he met on the way 
at the atar Sravand (Allair),”’ 

Variiba adds that the king of the gods, Indra, gavo that 
flag staft which was made of bamboo to Uparicara Vasu, the king 
of the Cedis, and 116 worshipped it according to the Séstric rites. 
By this worship, Maghavan was highly pleased and goid that tho 


1 yagaerneay adlaaadaia | 


भमागृहयानदभिन्यो नमनहुः सप्रजाः प्रजाः ॥ 
010, 4,8 


० ed ay कुरति यावानिन्रकैतीर्ुधिष्ठिर। 
प्य; कामवप खात्‌ तत्य राज्ञी म संय; ॥ 


+ 
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kings who thus behave would be as rich as the Vasus, and in the 
world their commands would always be accomplished. ‘Their 
subjects also being favoured with rich harvest and being free 
from fear and diseases, would be delighted. 

The ceremony ol the hoisting of Indra’s flag was performed 
in the 12th tithi of the light half of the lunar month of Bhddra- 
pada, with the moon near Sravand (Altair), as auch was Lhe 
day on which Indra achieved his viclory over the Asuras, Hence 
Garga says :— ; 

“There the hoisting of the flag is to be preferred in the 12th 
titht with the moon near the star Sravand (Altair) either in the 
muhita of the day which is known as Vijaya or Asva oy in any 
other part of the day,” 

A muhirta=1/80th part of day and night or 24 hours, ‘The 
muhirtu which is bere called Vijay was perhaps the 8th and 
Aégva the 4th which in the astronomy of the Alharva Veda wre 
respectively called Abhijit and Sadrabhala. * 

The day for the hoisting of Indra’s {lug is even now shown 
in Hindu calendars, though the ceremony is now more honoured 
in the breach than in the observance. 

Hence the dey of hoisting of the Indradhvaju is the 
anniversary of Indra’s violory over the Asuras or the clouds. Wo 
take it that this was the day of the summer solstice according ta 
the recorded tradition, 

Now the day for the ceremony falls on the 12th (itht-day of 
Bhédra in the following years in our own times on the datos 
shown below:— + 


1980 A. D, 24th Sept, 1929 ^, D, 18th Sept, 

1088 6th Sept. 1828 2601 Sapt. 

1087 17th Sept. 1027 8th Sept. 

1986 27th Sept. 026 ˆ 10011 Sopb. 

1985 10th Sept. 1924 10th Sept,! 
1984 20th Sept. 1928 Alat Bapl, 

1982 11४ Sept. 1022 8rd Sept. 

1981 22nd Sept. 4021 18th Sopt, 

1980 4th Sept. 


* 8, ठ, Dikgita’s भारतीय-ज्योतिःशाद्ध, Lot dn, p. 08, 


1 Tn the year 1926, on the day for the ceremony, (16 twelfth (114 did nub oxtond 
ti Che moon reached Sravaya, 
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Sravand ov Allait, has now the eolestial longitude of about 901°. 
When tho LLth ith? ia just over, the moon must be ahead of the 
sun'by 182°, Ifencoe on the day on which tho moon would be near 
Sravani ond ‘LL ए old, the sun should havo the longitude of 
169° or according Lo our current signs of the Aodinc, which will be 
4* 26° nearly, the dale would be about the 12th September, In 
the above table formed from our calendars the date oacillatos 
between the 8rd and the 27th September, and the mean date 
becomes the 15th Septembor, The true anniversary of Indro’s 
victory over the Asuras, or of the traditional summer solstice day 
may then be taken as the {5th September, 1920, This date is 
nol far removed from what we got by a consideration of the 
longitude of the slar Sravand and the age of the noon. Further, 
in ancient timos & nuksalra meant a star group and not any part 
of the ecliptic, and a (1/7 meant a day 11 thoso days; hence it is 
quite rational to (ake tho {6th Seplember, 1929, as the dalo of 
true anniversary of Indra’s victory which was tha day of the 
summer solstice of the required year, 

We now proceed with tho calculation for delermining the 
required year, 

11 L=no. of Julian years, counted from Greenwich moan noon 
of lat January, 1900, and 1 = {116 mean longitudo of the sun, then 
T= 280°40/66" + 1206027"'6318 ( neglecting tho sinaller last term. 

Honco from tho abovo formula the mean longitude of the sun 
on 15th Seplomber, 1929, al Greenwich mean noon comes out to 
have beon 178°58'Ld", 
~ In the required your this longitude was roughly oqual to 90° 
degrees, 101८6 as a first stop the shifting of the solaticos becomes 
88°58', Now tho inean rate of anoual precossion during tho period 
between tho required date and 1929 A. D.=404'6002. With this 
rale tho time required by the 80181068 to fall back through 88°58! 
becomes 6096 years neorly, which shows oso first approximation 
that the required date is 6067 years before 1900 A. D. 

Now we avo to find out tho position of the sun’s apogee 60.67 
centuries earlier than 1900 A.D. If w=npogee of the sun's 
apparent orbit, then 


क = 10191150 4. 6180-080 + LUBE 0",0L20", 
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where t=no. of Julian centuries from 1900 A. D. This gives 
the longitude of the apogee at the required opooh tobe 857°61’. 
Hence the sun’s mean anomaly counted from the spogee=92°9', 
the sun’s mean longitudo being taken equal tb 00°. 

Similarly the eccentricity of the sun’s orbit at that remoto 
epoch='01882 and the sun’s equation of centre works out to bo 
2°9', This equation is to be applied negatively to the menn sun 
for 15th September, 1929, which yields the true shifting of tho 
solstices to be 81°49 or 2°9! less than the value oblained before. 
“This diminishes the number of elapsed years by 169, So tho 
required dato is 5987 years earlier than 1929 A.D. or is 4009 
23. © which may roughly be taken lo be 4000 8, €, 

- This date is the samc that obtained boforo in the chapters TV 
and V and 0000106 m chaptor VI, on the दपः, Hence the 
Hindu Calendar faithfully records the time when Indra, the rain- 
giver, began to function with tho heliacal vismg of Maghd or ५ 
Leonis at Kurukgetra, Indre’s fight with the Asuras is here the 
same thing as his lalling Vera o even Vrtras. 


OHAPTER VIII 
VEDIC ANTIQUITY 
Miscellancous Indications of Vedio Antiquity from the Vedas 


Tn the chapters on “ Madhu-Vidya or the Science of Spring’”’ 
and ^ When Indra became Maghavan ' and in other auxiliary 
chaptore, I have established that the culture of the Vedio Hindus 
date from about 4000 B.G., and at thal ime tho Vernal [वु 
was near क Orionis, Summer Solstice near the slar 8 Leonis, 
Autumnal Equinox near A Seorpionis and that the W, 
9018106 was near tho star ५ Peyasi, The two stars ० and 
B Pegast form tho group known as the nakgatra Plirva. 
Bhddrapada, and ils presiding deity, ४8 is well known, is named 
Aja Mandl which 16 rendered in Jinglish as ^ one-footed goat." 
Tn the Jyantisa- Veddrgas, the natsatra itself is 1680 Aja-Bhapit. 
10 the Pailthiya 54011110 । wo have ^" प्रोष्ठपदा wera एष्छपादेषता,” 
he, of the ११५1१५१५ Progthapatld, the deity is Aja-Hhapal. The 
Tuittirtya Brdhmana » hs also the statement ^^ of the one-footed 
goat (Ajasya Bkapadah) the uakgatra is Progthapadas, Now 
the tradition spoken of abovo that there was a time in ancient 
Vedic Hindu culture, whon the winter solstitial colure passed 
through the star a Pegast or the naksatra Piirva-Bhadranada, 
is presoryed in the Atharva Veda, द, 1,6 and ५180 in 7. 
Brihmaya according to Whitney and which runs as follows :—~ 


Oa oracle जजान तत्र aeg’ परमेष्ठी ततान | 
ae शिश्ियेऽज पकपादोऽद'हद्‌ धावाप्रथिवी wea ॥९॥ 


Whitney translates this verse thus :-— 


‘he ruddy one genersled leaven-and-carth ; there the 
most exallod (Paramesthin) stretchod the lino {५1६} ; there was 


1 1" Sanhita, IV, d, 10, 
af, Brilonana, T, 6,1, ऋ 
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supported the one-fooled goat (Aja-Mhkapaday; by strength he 
made fitm heayen-and-earth.”’ 

Whitney's rendering is very accurate and he adds the following 
note :-- 

“Ppp reads in ५ ekapddyo, The verse ocows in T.B. 
(ij, 5,23),! with only slight variants: Jasmin for lara in b and 0, 
and ekapat in o,”' 

The above has clearly an astronomical interpretalion which did 
not dawn upon the translator, Here the word Aja-Hhapat, 
clearly means the naksatia Parva-Bhadrapada of which the chiof 
star (junction star) is « Pegasi, and the word lantu=lino, the 
winter solstitial colure. Rohita=rnddy one, undoubtedly meana 
the ruddy sun as understood by Whitney. 

The interpretation is, that it was the sun who separated tho 
heaven from the earth, or part of the heavens in which the 
gun moved, viz., the part of the sphere lying belween the tropics 
of Cancer and Capricorn which ia expressed by tho word Dyaur 
in this verse. The line of the winter solstice was drawn through 
a Pegasi by some person of forgotten memory who is traditionally 
called here Parumesthin or Brahind, la the chapter on Bbhus 
Thave shown that it was they who separated the heavon from 
the earth and who ‘ mentally ' constructed the ‘ car of the Advins’ 
and the ‘ horses of Indra,’ Here the word Paramesthin atanda 
for the Rbbus of forgotten memory. ‘The method by which this 
line as spoken of above was drawn, was perhaps this thal the 
day of Viswodn or the aummer solstice day of one yoar was a 
full-moon day and the full moon was observed as conjoined with 
the star a Pegasi by » simultaneons meridian crossing of tho 
moon and the star. Thus the winter solstitinl colure wos 
inferred to be passing straight through the star ५ Pegasi. 


We quote the next three verses of the Atharva Veda in 
support of our interpretation, Whitney tranalates them thus:— 
“7, The ruddy one made firm heayven-and-earth, by him 
was established the sky (svar), by him tho firmamont (naka); by 


* रोहितो दागाष्थिवौ लजान । तिनु" परी्ठौ दतान। तह गिचिशचे भक्नएकपाषी | 
शहद यावाष्यिवी Fea | aa in tho 4, Hrakmana, 
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him the atmosphere, the spaces (rajas) were measured out ; by 
him the gods discovercd imsmortality.”? 1 

8, The ruddy one oxamined (vi-mps) the all formed, 
collecting to himself the fore-ascents (praruha) and the ascents 
(ruha) ; having ascended the sky with great greatness, let him 
anoint thy kingdom with milk, with ghee.” ? 

9. What ascents (राको fore-ascents (praruka) thou hast, 
what on-ascents (@ruha) thou hast with which thou fillest the sky, 
the atmosphere, with the braiman, with the milk of them 
increasing, do thou watch over the people in the kingdom of the 
ruddy ०९," ° 

In the first of these three verses, the heavens are divided 
into (1) svar, (2) ndka, and perhaps also into (8) the atmosphere, 
and by the sun, it is stated that the spaces were measured aut. 
Here by the word svar is meant the part of the celestial sphere 
between the two tropics and the remaining portion was named 
nika, 

In the second vorse we have the words ruha and praruha 
which must mean respectively the northern and southern fimite 
of the sun's ascent os estimated on the meridian. All these 
considerations lead us (0 think that tho ‘ line of Brahma " of the 
Alharva Vela and the Taittiriya Bréhmana wan undoubtedly 
the winter soletitinl coluro passing through the star ५ Pegasi. 
Honco our finding the date of the earliest Vodice culture as 4000 
B.C, finds & most unexpected corroboration from the tradition 
recorded in the above-meniioned Vedio literature. Tt shows 
clear)y that the earliest of the Vedio Hindus, the Rbhus, were 
interested principally in the determination of the solstitial colures 
and not much go in finding the equinoxial volures. ‘The mention 
of Rohini os the first star in the Mahibhérata and the mention 


> चेष्ठिती धावारधिवी se'etia सऽरभितं तेन नाकः | 
मैमान्तरिक विमिता रजांसि तेन दैवा भग्रतमन्धविन्दन्‌ ॥७॥ 
५ सिं रोषितो अमरथदिग्र्पं समाङुर्षाणः प्ररो AEE) 
fed eat aval महिता तंते राषटम्तु पयसा एकेन eH 
५ याक्ते सष WANT यास्‌ see याभिराष्षासि दिवसन्तरिचम्‌। 
तासां way पयसा agra भिगि ae णि Shearer ॥९॥ 
18—-1408B 
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of the two Rohinis in the Tailtiriya Sanihitad and the Tailliniya 
Bréhmana, with 9 difference of exactly 180° of longitude, suggeals 
that the determination of the vernal equinox by the ancient 
(Vedic) Hindus could not have happened before 8050 3.0, The 
Mahabharata again speaks of the full moons at the Iyttikds and 
the Maghds, and as theso stars Krttikd ( Tauri) and Maghd 
(a Leonis) differ in longitude by almost exactly 0° degrees, the 
above statement points accurately to the positions vespectively 
of the ए, Equinox and the summer solstice of the date 2350 8.6. 
although perhaps determined about 2449 B.C,, the date of the 
Bharata battle which was also the date of the Tailtiriya Samhita, 
as it speake of the Krttikds as the first nakgatra, 

I tried to interpret the Atharva reference quoted above in 
terms of the heliacal rising of ^ Pegasi with the sun at vernal 
equinox, conjoined with Rohini, but this interpretation was found 
impossible astronomically. 

In the Chapter on ‘“‘ Madhu-Vidyé or the Science of Spring,” 
T have démonstrated that the Science of Spring was tho knowledge 
that spring set in near about Kurulsett's with the heliacal rising 
of the Agvini group of stars, viz , the slarso, Band y 4110115, The 
date from this condition, 1 have shown, comes out to be 4000 B.G 

The further confirmation of this finding of mine has wso been 
found from the Rg-Veda itself, Tn M.J. 85, tho verses 18.16 
run as follows’ :— 

^ Indra, with the vones of Dadhyatic, slew ninety times nine 
Vrtras.” 

“ Wishing for the horse’s head hidden in the mountains, he 
found it at Saryanivat.’’ 

1 The (solar rays) found on this occasion the light of पषण 
verily concealed in the mansion of the moving पाणन्णा. १,११.०... 
वि (Wilson), 


‘we cihtisoetie वाप्रतिषुतः । जघान नवतीमैवे ॥१६॥ 
गृ्छपरश्रस यच्छिरः पर्दते्पत्िते। तदिदच्छयैगावति ॥{४॥ 
अाहगोरमन्पतनास Bere । शया चन्द्रमसो स्र LK! 


Tam idebted to Mrs, 4.8), Maundor, ए R.A.8, for drawing my attention to there 
verses, 
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io Wilson's translation, Uhe Inst verse should begin with 
* प्र " in place of ‘ The (solar rays).’" The firs verse says that 
Indra slew his enemies called Vrtras (i.c., Clouds), with the 
thunderbolt mado of the bone of the fictitious person Dadhyate, 
as the tradition from the Parfinas says, In the second verse 
Indra discovered that spring had just begun with the heliacal 
rising of the horse’s head or Aévint cluster when ho observed it 
from the lake Saryanivat which was near Kurukgetra according 
to the commentator, In the third verse the occasion or the time 
of observation was when T'vasty (=the sun) was found (or rather 
inferred to be) at the expected place of the moon or the night in 
question was of a new-moon. [४ must be admitted that a 
new-moon night is the best for obsorving the heliacal rising of ४ 
star or star group, Tb is almost needless to repeat that I used the 
same date for arriving at the date 4000 B.C. in the chapter on 
Madhu-Vidyd. 

In another place of the Rg-Veda, Indra is called mega (the 
ram)—M.1, 61,1 runs thus? :— 

^ Animate with praiso that Ram, Indra, who is adored by 
many, who 18 gratified by hymns and is an ocean of wealth.’’...... 
veo Wilson, 

In explaining why Indra is called a ram (mesa), Wilson rofora 
toa legend, in which it 18 narrated, that Indra came in the form 
of ram to the sacrifice solomnized by Medbitithi and drank the 
Suma juice. 

Now the sgerificial year began with spring generally, hence 
1041018 coming to the sacrifice began by Medhitithi must mean 
the heliacal rising of 471८5 (rather tho Advin? cluster ob the head 
of the Ram) at the beginning of spring. This is therefore easily 
interpreted by the Madhu-Vidyd@, and Medhitithi musb be a very 
ancient rsi, much anterior to Vamadeve who flourished about 
2760 B.C, as determined in o previous chapter. 

Li must be admitted that in the Rg-Vede wo have the 
mention of the constellations Mesa (Aries) and Vysabhe (Ball)? 


। शनिं Qa yearning’ गीिमैदता वसलोऽभगैवं 1 
५ Rg-Veda, M, 1, 116) 18, 
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which were quite forgotten or disused in the later Vedic (1100४ 
and also in the Vediigas. I hava not got the names of the 
other signs of Zodiac in the Rg-Veda; perhaps they were not all 
formed in those days. I have already pointed out the dropping 
of some other old constellations in the later Vedic literature, the 
Veddigas and the Mahdbharata, 

Tt is perhaps unmistakably established thal the earliest date 
for the Vedic Hindu culture must be about 4000 B,C, 


CHAPTER IX é 
VEDIC ANTIQUITY 
The Solar Holipse in the Rgveda and the date of Alvi, 


In the present chapter we propose to find the time of the 
solar eclipse described in the Rg-Veda, the time which was 
undoubtedly that of the rsi Atri, who was the author of the 
bymn V, 40, 5-9. The 0180 attempt ot finding tho date of this 
event was made by Ludwig ' in May, L885, with the assistance of 
the Viennese astronomer 00001४90, Ludwig imagined that there 
were references to four eclipses of the sun in the Ry-Veda, viz, 
V, 40, 60; प्र, 83, 4; >, 188, 8a and X, 138, 4. Ihave 
examined al! theso references and my view is that only 
the frat reference desoribes a real eolipso of tho sun, the 
other threo rolate to the summer solstice day and the 
appearance of the clouds. liudwig’s paper was sevorely criticised 
by Whitney in ६8 under the caption ‘On Professor Ludwig's 
views respecting tolal eclipses of the sun os noticed in the 
g-Veda,” in the JAOS XIII, pp. Ixi-lxvi, for Ootober of the 
same year. Whitney ends his discussion by meking the 
following remark ; 

‘Phere are many other versions and statements and inferences 
in Prof, udwig’s paper to which serious exception might be 
takon ; but it was best to limit the discussion to the main point 
had in view~—nanely to show that no result possessing even 
presumptive and provisions! value as bearing on ancient Hindu 
chronology has been reached by his investigatiun.’’ 

Wo shall show that Prof. Ludwig's interpretation of the 
Rgveda reforenco was not correct as this present chapter is 
developed. Prof ©, 2 Lamnan in the year 1893 wrole a paper 


कं १६९ publighed im Sitzung beriohte of the Bohemian Academy of ४००८४ 
inl 
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on 120४०९८ ४, 40 ond ils Buddhist parallel in Lestscrift Roth 187. 
Belipse du Goliel par Svarbhinu, parallel Sanvyulla क्षतु" 
II, 1, 10, cited in Louis Renou's Bibliographie Vedique. 

We can only say that such similarity of statoments as to 
solar eclipses in the two works cannot establish that the Atri 
tradition was contemporary with the Sansyukta Nikdya event. 
To settle chronology by a reference to a solar eclipse is ६ very 
difficuls matter, no easy-going researches can be of any value. 
Without making further attempt at tracing all the different 
attempts made before by other researchers, we procesd to 
interpret the Ryveda reference V, 40, 5-9, ‘Che original Sanakril 
{०५ are i— 


यत्वा सूर्खय॑स्वभानुस्तमसानिध्यादासुरः। भक्षेषविद्‌ यथा मुग्धो yaar 
म्यदीधयुः ॥५॥ स््रभौनोरधयदिन्द्रमायाऽभवोदिवो वतंमानाऽभवाष्टन्‌ । गृहण" qe’ 
तमसापच्तेन तुरीयेण ब्रह्मणा Rega: ॥६॥ मामामिमं तवसन्तमसऽदरस्ाहुधो- 
भियतानियारीत्‌। स्व" भित्रोऽभति सस्यराधासतौमिष्ावतं वरुणश्च राजा Woy TAIT 
mega: arty कीरिणा देवाकषमसोपरिक्षण्‌ । अग्नि सूर्यस दिवि चक्षुराधात्‌ 


a 


सखभानोरपमायाऽभधुक्षत्‌ ॥८॥ यं वै qed’ सरभायुखमसाविष्यवासुरः। भकयस- 
भन्वविन्दन्‌ नदयन्येऽअशक्युवन्‌ ॥९॥ 


Wilson’s translation runs ४8 follows :-— 

5, When 0 Sirya, the son of asura, Svarbhdnu, overs 
apread (rather ‘struck’) thee with darkness, the worlds were 
beheld like one bewildered not knowing his place,” 

The second line perhaps is more correctly translated as, 
“ the worlds shone lustreless like a confounded tactless person.’* 

48. When, Indra, thou wast dissipating thoso illusions of 
Svarbluinw which were sprend below the aun, then Atri, by his 
fourth sacred prayer (turvyena brahmand), discovered (rather 
‘rescued’) the sun concealed by the darkness impeding his 
functions,” 

Whitney explains that Searbhdnu means simply “aky-light,”’ 
Whatever that may be, what interests us hero is the phrase 
^ turiyena brahmand.” “by the fourth sacred prayer’, as trang. 
lated by Wilson after Siyana, Some say that this means a 
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quadrant or the fourth part of oa graduated civele, which we 
cannot take lo be correct, The use of the graduated circle, 
or its fourth part in Vedio times was an impossibility ; we could 
admit the validity of the interpretation if the event bolonged 
to Brahmagupla’s time (628 A.D.), Further it is a barren 
meaning throwing no light on any circumstance of the eclipses, 
As Wilson following Saéyana translates the phrase 08 “ by the 
fourth sacred prayer,’’ we may take this to be the only correct 
interpretation, As the fourth prayer of the day, most likely 
belonged to the fourth part of the day, we interpret that the 
6011086 in question was finished in the fourth part of the day. 

Again the phrase ‘turiyena brakmand,’ may also be inter. 
proted in a different way. The word ‘ brahman ' itself may mean 
the summer solstice day, Tn the Saikhdyana Arayyaka (Keith's 
translation), the Mahdurata dey is spoken of as ^ This day is 
‘Brahman’ ([, 2) and again the same day 18 thus referred to, 
Brahman is this day” (1,18). In the Jaiminiya Brahmana, 
TT, 409-10, we have eat संवतूसरख विषुवति ayy erate ; 
which ineans that the mahdvrata covomony used to be performed 
on the Viguvant or the summer solstice day, We thus under- 
stand that ‘“luriyend brahmand’’ moans “by the fourth part 
of the summer solstico day.’’ In other words, the eclipse in 
question was ovor in tho fourth part of the summor solatice 
day itself,  (Elere ‘‘turiyena  drahmand=luriyona = kdlena 
bralmadivasena,”’ “Brahman” thus means the longoat day of 
year, which seems quite natural). 


“7, [Strya speoks] ; Let not bbe violater, Atri, through 
hunger, swallow with fearful (darkness) me who am thine ; 
thou art Mitra whose wealth is truth: do thou and the royal 
Varuna both protect me,”’ 

Thia verse seams to suggest that the eclipse in question 
although apprehended to be tolal was not 50 at the place of the 
observer. Atti is hore spoke of as having saved the sun from 
total disappearance, The verse is perhaps an example of 
‘wisdom or power after the event." 


“8, Then tho Bréhmana (Atri), applying tho stoner together, 
propitiating the gods with praise, and adoring them with 
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26967106, placed the eye of Sarya (sun) in the sky ; he dissipated 
the delusions of Svarbhanu.”’ 

Here Atri is alleged to have found out the instant of the end 
of eclipss by counting stones together—a practice which was 
continued even up to the time of Prthiidaka (864 A.D! 
Atri’s placing the eye of Sirya in the sky shows that the end 
of the eclipse was visible or the eclpse finished before aunset. 

“9, The sun, whom the asura Svarbhinu enveloped (rather 
‘struck’) with darkness, the 8098 of Alri subsequently recovered ; 
no others were able (to effect his rolease),’’ 

As to the day of the year on which this eclipse took place, 
the Kaugitaki Brahmana, (xxiy, 8, 4) throws clearer light :— 

ख्भावुहासुरादिव्यं तमसाविध्यत्तद्या्यसमोपनिधासन्त एतं सक्तवशसोमं ae’ 
पुरलाद्विषुवत उपायस्य पुरस्तात्तमोपजध्युस्तत्‌ परस्तादश्षोददेतमेव ब्र्सुपरिष्टा्निपुवत 
उपायस्य परसतात्‌ antigay at विद्वांस एतं aggre argued 
विषुषन्तथुपायन्छुभाभ्यामेव ते छोकाभ्यौ यजमानाः TTR तान्पै खरसामान 
इत्याचक्षते एतैव अत्रयः जादिप्यं तमघोपर्षरष्वत तव्वपरृष्वत् तसात्‌ सरसामानं 


स्तदेतरचाऽभ्युदितम्‌ | 
यं वर सूयः सखभाुसतमसाविभ्यवासुरः । 
अत्रयस्तमन्वविन्वुञरदन्ये भशकयुवम्‌.॥ इति 


Keith translates the passage as follows :— 

“Svarbhinu, an Asura, pierced with darkaess the sun ; the 
Atris were fain to smite away its darkness ; thoy performed, 
before the Visuvant, this seb of three days, with sapladasa 
(séventeen) stoma, They smote away the darkness in fronl 
of it; that settled behind, they performed the 80106 
three day rite after the Visuvant ; they smote away tho darkness 
behind it. Those who perform knowing thus, this throe-day 
(rite) with the Saptadasa stoma on both sides of tho Viguvant, 
verily those sacrificers smite away evil from both worlds. They 
call them the Svarasdmans ; by tham the Atrig rescued (apas- 
prieata) the sun from the darknesss; in that they rosened, 
therefore, ave the Svarasdmans, This 18 declared in 0 16, 


1 Gf. Onloutta University Publication af the Khandakhadyaka, swith ॥॥1॥ 1, 
Commentary, page 16, 
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The sun which Svarbhinu 
The Asura pierced with darkness, 
Tho Atris found it, 
None other could do so.” 

We gather from this passage thal the day on which the 
eclipss happened was the Visuvant day, Now the word 
‘Visuoant,’ xccording to the Ailareya and the Kausttaki 
Brihmanas, meant the summer solstice day, as I have seb forth 
elsewhere, The arguments may be summarised thus :--- 

According to the Aitareya Bréhmana, the Viguvant and the 
Blavimsa day was the same day, the day on which the gods 
raised up the sun to the highest point in the heavens, and that 
on this day the sun being held on eithor sido by a period of 10 
days (Vird}) did not waver though he went over these worlds, 
Or that ths Viguoant was the true summer solstice day, The 
Kaugitaki Brahmana olso says that the sun starting northward 
from the winter solstice on the now moon day of Miagha, reached 
the Viguoant after eix months. ‘Thus according these two. Rg- 
Veda Brihmanas the Vignoant day meant tho 8, 8. day only, 

In the days of tho Taitlitiya Sarhhild 2446 B,C. and the Tandya 
Bréhmana (about 1700 B.G,), tho word Viguvant came to mean 
the middlo day of tho sacrificial year begun from spring, or it 
became the day when the sun’s longitude became 150°, i.e, 
the beginning of the Indian autumn. Tinally the same word 
came to mean about the time (1400 8.60.) of the Veddtgas,’ the 
vernal or the autumnal equinox day. Tho question to 8661116 is 
which of these three meanings should we accept for the correct 
interpretation of this Rgvedie reference, Henco in interpreting 
a gveda referonce, we should take the word Viguvant os the 
summor solatico day only, as this is the meaning of it given by 
the Ryveda Brahmanas. Another point that needs be clarified 
is to got at tho rough time of Atri and the place of his observation 
of this eclipse. We shall use tho Ryveds references alone. 

As to Alri, there aro many reforencos in the Rgveda: 

I,61,8; 1, (42,7; 1, 16,8; 1, 119,6; 1,139,0; 
T, 180,4; 1,188,6; V,78,6-7; VIT,68,8; VII,71,5; 


॥ Yajuga Jyautigam, 28, 
M—1408B 
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VIII, 35,19 ; VILL, 36,7; VIL, 87,7 ; VIL, 42,5; भा 
62, 8-8; X, 39, 9 ; X, 148, 1-8; X, 150, 5. 

Some of them are cited below as evidence to show where 
and when Atri lived. 

(a) I, 51, 8 addressed to Indra— 

नण hast shown the way (0 Atri, who vexos his adversarios 
by a hundred doors.’’ * 

(b) 1, 112, 7 addressed to the Adévins— 

“You rendered the scorching heat pleasurable to Atri,’! ? 
(c) 1, 119, 6 addressed to the Advins—~ 

You quenched with snow (himena) for Alvi, the scorching 
heat.’’* 

(d) I, 116, 8, addressed to the A’vins— 

You quenched with cold (himena); the blazing flames (that 
encompassed Atri), and supplied him with food-supported 
strength ; you extricated him, Advins, from the datk cavern into 
which he had been thrown headlong, and restored him to evory 
kind of welfare."’ * 

(© 7, 189, 9, addressed by Parucchepa to Agni, showing tho 
high antiquity in which Atri lived. 

‘The ancient Dadhyaiic, Angiras, Priyamedha, Kanva, Atri 
and Manu have known my birth ’’* 
¢ I, 181, 4 to the Agvins— 

You rendered the heat as soothing as sweat butter to Atri,’'* 
(¢) ४, 78, 6-7 to the 48108 :-— 

^ Leaders (of rites), Atri recognized your bonevolence with a 
gtatefu] mind on account of the relief you afforded him, when, 


» श्रपोतावये शतद्रेषु गातुवित्‌ । 
ad घर्मसोम्यावन्तमवथे । 
9 feta चर्म परिदप्रमवधे। 
* दहमेनाभ्नि' प्रः सलबारवेध। पितुमतीमूतैमखाऽश्रधप । 
छवो पै अतरम्‌ Waratah: ward खरि ॥ 
* gaged जनुषं galery; finda: कणीऽभविम॑तुरविदुलेमै पूष्वेमतगि दुः ॥ 
° युवं इ घम मधमन्तमतथे पीगचीदोदणौतमेषे | 
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Nasatyas, through his praise of you, he found the flory 1194 
innocuous.” “ Alri was rescued by your acts,"*! 

From these quotations ié would appear thal Atri look sheller 
in o 0४९6 with a hundred doors or openings, where ho felt 
scorching heat, which was allayed by thaw of ice from the 
snow-capped top of the mountain peak, at the bottom of which 
this cave was situated. Irom the quotation (८), we gather that 
Atrl was « contemporary of Dadhyatic, Angiras, Priyamedha, 
Kanva and Manu, was probably one of the first batch of Aryans 
fo pour into the Punjab. The favour of the Asvins which Atri 
is alleged to have received was at the time perhaps of the rising 
of a Arictis in the east at the end of evening twilight, lor this 
astronomical event at about 4000 B.C. at the latitude of 
Kurukgetra, the Sun’s longitude comes oul to have been 97° 54!. 
which was correct to about 8 days after the summer solstice—the 
time or part of the year which was quite favourable for the 
thaw of the Himalayan ice, 

We may then conclude that Atri lived about the time 
4000 B.C., in a cave of hundred openings at the bottom of ४ 
snow-capped posk either of the ELimalayas or of the Karakoram 
range. lence the eclipse of the sun spoken of in the hymn 
atiribuled to Atri, happened on the Visueant or the summer 
8018108 day either correctly ascertained or estimated, in the 
fourth part of the day of the meridian of Kurukgetra, 

4. Now the Viguvant day as correctly axcortained would be 
the true summer 80180108 day, 98 we have reasons to believe that 
its ascertainment was possiblo for the Vedic people, Next if we 
suppose that as the Vedic year was of 866 days, the 8.8, day waa 
estimated from an observational determination of it one year 
before, the estimated §.9. day would tend to fall on the day 
following the true 8.8. day. 1100106 wo have to undersland that 
by the word Viguvant, we are lo understand eilher the truc 8. 


\ युबोरश्रि्िक्षेतति नरपु न Bat | 
we aerated MTT ॥ 
* * * * 


uatdtifacPaarfat raat ॥ 
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Solstice day or the day following il, if we suppose Lat both the 
winter and summer solstice days were Uruly determined by the 
Vedic calendar makers of those limes. 

2. Then again if we suppose that the W. Solstice day was 
cortectly ascertained by observation as a new-imoon day of Mayha, 
and the summer solstice day was always estimated, the so-called 
8.8 day of those timse would have many variants. I'he 
Kausitaki Brahmanu, the Aflarcya Brthmana and the 
Vedaigas take the sun’s northerly and southerly courses to 
be of equal durations. ‘This is possible only when the sun's 
apogee has the longitude of 90° or 270°. In the actual cage the 
variation is shown below :— 


Half year from पिशा year from 

Year. प्र, Solstico to 8, Solatice to 

8. Solstice. W. Solstico, 

—4000 A.D, 187 = days 17824 days 
+~8000 4.7, 18676 ,, L780), 
—2000 A.D. 186'10 ,, lm, 
1000 A.D, 185'20 ,, 18004 + 


The following interpretations may consequently be pub on 
the Viguvant day of Vedic literature :— 

(a) If the eclipse happened about 4000 B,C., on tho estimated 
8. Solatice day from an accurate determination of the W. Solstice 
day on a Magha-new-moon day, in 24 years (tropical) the number 
of days would correctly be=017 or even 918 days: whereas 
according to the Vedic calendars the same period would comprise 
915 days only. Hence the estimated 8, Solstice day would bo 
2 or 8 days before the true dute. 

" (b) If about 400) B.C., the eclipse happened on the estimated 
8. Solstice day, under the same system of reckoning for 74 years 
(tropical), the number of days in this period=2744 days correct 
and in the Vedio calendar there would be 2745 days 17181016. 
Hence (he estimated 8, Solstice day would be the day following 
the true 5, Solstice day. 
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Fence in looking for the solar eclipso on the Visuvant day 
as interpreled in 1 and 2 (6) abovo, we must take it to meat 
either the true summer solstice day or the day following it, | 

In the case ५८८) we shall have to look for the eclipse 2 or 3 
days before the true §. Solstice day; in this case we would be 
content on pointing out tho suitable eelipse or eclipses, The 
detailed study will be made in the other ense only, 

We begin with former cases which are the more important 
fot many reasons set fortli before, 

Fence the solar cclipse we want to find the date of, must 
saliafy the following conditions :— ८ 


(1) Tt must have happened on the summor solstico day or on 
the day following and 10 other date is admissible. 


(2) Té must have been ॥ central solar eclipse. 


(3) 16 must have happened or rather ended in tha fourth part 
of the day for the meridian of Kurukgetra, 1 

(4) 1४ must have beon observed from a cave at the fot of ४ 
snow capped poak either of the Elimilayas or of the Karakoram 
Range. 

(¢) That at the placo of Atri, the eclipse did not reach the 
totality. 

(6) Tt must have happened between 4000 lo 2400 B.C., 
neither earlier nor later, when the word Visuvant had its oldest 
menning, viz., the summor solstice day, 

We now prooced to determine the central solar eclipse which 
must satisfy all the conditions enumerated above. We got ata 
central solar eclipse happening on the 21st July, 8146 B.C, 

The Kausitaki Brahmaya says that the sun turned north on 
the new moon of Magha, This Magha is not an ordinary month 
of Magha as it comes every year, byt it was the Vedic standard 
month of Magha, which came in our limes in the years 1024, 
1927, 1032 and 1935, as has been shown in another place. 
I tried tho months of Mdyha of the years 1924, LO32, and 1986, 
bat these did not lead to ४ central solar eclipse. ‘Bho Vedic 
month of Magia ag it came iu the year 1927 B.O,, however, 
did yield the central solar eclipse on the ४18८ July, 3146 B.C., 
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on the day following the summer solstico day in Ube following 
way :— 

In the year 1927 A.D., the Vedic standard month of Magia 
lasted from February, 2 to March, 8, half the Vedic luatrum or 
full 31 lunations after this date came the 3rd of September, 
1929 A.D., on which day the new moon happened at about 
©. M. noon, 

Now on the 8rd September, 1929, G.M.N,, the sun’s mean 
longitude from Newcomb’s equation comes out to have been 
= 162° 8 83”, Ignoring the sun’s equation I assumed 08 9 first 
step that this longitude was =90° af the एका we want to 
determine. ‘This shows ४ tolal shifting of the solstices by 
72° 8' 88", representing a Japse of 6227 years till 1020 A.D. 
From which we get that the longitude of the sun’s apogee was 
12° 96। 48” at 6108 centuries before 1900 A D, ‘Tho eccontricity 
of the sun's orbit was ='01858 nearly. Henee tho sun's 
equation for the mean longitude of 90° was =~2° 6! 9” nearly. 
This equation is applied to the mean longitude of the sun at 
G.M.N. onthe 8rd September, 1929, vz., to 162° 8 82, Tho 
result 160° 3 for 1929 A.D, was =90° in the year wo want to 
determine, This gives a total shifting of the solstice yp to 
1929 A.D, to be=70° 3! nearly, indicating ५ lapse of 5074 years, 
Now since 6074=1980 + 94 160 2 7+ 19 244, and as 1089, 160 and 
19 years are Junisolar cycles, if may be inferred that the number 
of elapsed years till 1920 A.D, does not require any change to 
make the year arrived at similar to 1929 A.D, 

Now 6074 sidereal yoars=1858B11 days 

= 6074 Julian years + 826 days. 
Henes the Julian date arrived at 
=~8145 AD, July, 20. 


or 8146 B,C, July, 20. ५ 
Now on July, 20, and on July, 21, 8146 13.6., 
8146 1.0. GMN G.M.N, 
(1) (2) 
Mean Sun =91°51! 48/49 Moan Sun=92° 60° 66476 
Moan Moon=80°1! 41745 Moan Moon = 98° 12! 16445 


Moon’s Nodo=270°21' ‰^*00 =| Moon's D, Nodo= 0? 18! 14”°B7 
Moon's 2911460 = 200°69/ 17°02 | Moon’s Porigoom 260° 46" 40°07 
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The sun and the moon’s elements have been caloulated back 
from the equations given by Neweomb and Brown, respestively, 
which have been laken as correct from 4500 B,C. up to the 
modern times, 

The figures in column (2) show that on the 21st July, 
3146 B.C., (11610 was an annular eclipse of the sun, but this was 
nb visible from the northern Punjab, and cannot be accepted as 
giving us Atri’s lime, This eclipse took place (t) on the day 
following the summer solstice, (2) in the 4th part of the day on 
the meridian of Kuruksetra, We tale this eclipse as the starting 
point for further calculations, We find that:— 


Tho mean tropicn! yoar at 8140 B.C, =865'2426084 days 
The moan 8१11016 month 8146 B.C. =20°6805088 days 
The mean motion of the moon’s node 
at this cpoch = 696868506 por tropical year, 

Tho tropical revolution of tho nodo for tho 

samo opoch = 1801197 tropical years. 
The tropicnl rovolution of the moon’s porigeo 

at the epoch =8'84527 tropical years, 


In our calculations both backwarc and forward from this 
epoch, we cannot uso the Chaldean 88108 as it doos not contain 
an exach number of tropical years. We have to proceed as 
follows i ae 

We want to find only those central eclipses of the sun which 
happened on the same day (viz., the summer solstice) of the 
tvopical year. 


Now, 
_Zropioal yoor yo, 1 1 2 1 1 1 
(@) Synodic month + ot as Te TF र" 


५ | 8,9.97, 99 186 296 , 4806 
‘ho convargonts are: f° o°R RB! त ' To? 86 ` 

The important luni-solar cyclos in tropical years ave 8, JL, 19, 
and 863,~the lunations in them being 90, (86, 286 and 4866, 


tespeotively. , 
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(b) The convergents 10 tropical somi-rovoluiions of the node in 
tropical years 


_ 9 28 98 121 80 
1/8" is’ BA" 
Now from thoso last sel of convurgents we get, 
456 years= (885 +121) 
= (858+ 10x 5+8) years, 
(1) .*, 456 yoars=.4$ revols. of Node 
= 5640 lunations very nemly, 
Again 456 years = 1086551 days 
and $640) lunations = 108652°0 days, 
(2) 891 years=(835 + 2 x 28) yoars 
= (8640) nodal half rovolutions 
=21 nodal (५९०8, 
स= (808 + 19 x2) yours, 
Agnin 891 yonrs= 142810 days । 
। and 4886 Junationa= [42810 days. 
(8) 768 years = (835 x 2+ 080) yonrs=41 rovols, of Noda 
= (868 x 2+-19 x8) yoars= 0487 lunations nearly, 
Again 768 yours= 278680 days and 0487 lunations =27A080 days, 


From these we readily get the new seb of ryeles :— 
= 4001 Junations 

872 tropical years 4 =20 revol.—4°0L' of motion of tho Nodo 
=42 reval. + 20° of motion of Parigca 
= 4886 Junations 

891 tropical yoars + =21 26४०0]. +8०10/ of motion of Noda 


=44 reyol,+ 78°82! of motion of Porigoo 
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=285 lunations 
10 tropical years 4 =1 rovol,-+7°81/ motion of tho Node 


=2 revol + 68°22! motion of the {०४६०९ 


=86 rovol, + 98°82! motion of the Porigaa 
Again 
= 5640 1४119008 ~ 16 days 


= 244 revol. + 96 motion of tho Nodo 


460 tropical years 
= 61 16९01, + 199° motion of tho Periges 
=804 1४740118 --1*0 days, 

=8 10९08, ~2°30/ motion of tho Node. 
=7 rovols, +125°80' motion of tho Periges 


= 9487 lunations 
768 troploa) years {4 =41 ५४०, 111 motion of the Node 
( 
66 tropical yoars | 


=1080 lunations—1'6 days 
84 tropical years 4 =4¥ 10४08, + 4°60’ motion of the Node, 
=9 rovols, +178°44' motion of tho 7619666 


With the help of these cycles as a first step, I could find 
9 ventral eclipses of the sun near the summer 80180166 days 
extending from 4819 B.C. to 2284 B,C. I could then gather 
from them LO contral eclipses of the sun happening either on 
the solstice day or on lhe day following as exhibited in Table I, 
all of which happened near the deacending node, and I then 
worked out 12 central solar eclipses near the ascending node 
which also happened near the summer solstice day. Of all these 
22 central eclipses, the eclipse which occurred on July, 26, 8928 
B.C, alone meets all the conditions set forth before, It is worthy 
of nolo in this connection that one of the essential conditions 
for central solar eclipse to be visible in the northern Punjab 
is that the ascending node should have o longitude of about 
8b° degrees and the descending node the Jongitude of ubont 95° 
0९६४६०६) when the eclipse is to happen very near about the 
sumer solstice day, This teat applied to other possible central 

10-14090 = ` ~ 
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solar eclipses that may be found in the period under consideration, 
will readily show them as unsuitable, My assistant Mr, Taabiri 
has also come to the same conclusion that no other date save 
that of 26th July, 3928 B.C, meets all the necessary conditions 
under which the solar eclipse described in the Rgveds happened, 
It 18 thus found from all the possible methods which wo can 
think of, that the above represents 8 unique solution of the 
Rg-vedic reference and no other date for it excepl July 26, of 
3928 B.C. can be true within the range 4300 B.C. to 2400 3.0. 
The circumstances of the eclipse for the meridian of Kurukgotra 
and for the latitude of 334° and 854° north respectively have 
been calculated by my collaborator Mr, Nirmalchandra Lahiri, 
M. A. under my supervision, Mr. Lahiri has, I trust, done 
this part of the work correctly on methods which had my 
approval, ‘The results are summarised below, while the entire 
work is exhibited in the appendix IT. 


Solar eclipse, July 20, 8928 B.C, 


(४) Cor the meridian of Kurukgetra and north lab, 884°. 


K, M, Timo 

Beginning of eclipse, we Shea. 17 ming, P. M, 
Time of the nearest approach of the 

contras =, ९०४ we 4 3 7 + ” 
Bnd of the eclipse ais sae 0. 19 ध 
Mag. of the 6011086 = "185 पि 
Instant of Now Moon = 2 1118. 08 mina. " 
8un’s Long, = 90° 10 


(b) For the meridian of Kurukgetra and north lat. 854°, 
. K, M, ‘Time 
Beginning of eclipse... +» 9 118, 18 ming, ,, 
Nearest approach of centres ५ 4 gg 16 + ” 
Ending of eclipse ५५५ ow Gy Wa १, 


Magnitude of eclipse = "799 


The eclipse thus takes place on tho summer rolstice day, alter 8 
P.M. and lasts for about two houks and finiehes in the last quarter 
of the day. The eclipse ends at the above two stations sometime 
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before sunset. Although ib is a tolol eclipse of the sun, al the 
place of the observer the totality although spprehended was 
not reached by it. From this ‘‘disastor’’ the sun was ‘saved’? 
by Atri, as the Ry-veda text says. 

As to Prof. Tuudwig’s paper, I have not had access to ib yet, 
but from what I could gather of it from Whilney’s criticiem in 
JAOS, 1885, he interpreted the word Visuvant a8 an equinoctial 
day, which is here unjustifiable, since the Kausitaki and the 
Aitareya Brahmanas do not takesit in that sense, ae I have 
shown in the chapter on ^" The solstice days in Vedio literature,’’ 
These Brihmanas really take the word to mean the summer 
solstice day and nothing else. 76९6 as Ludwig was wrong 
in his iterpretation, Oppolzer who began hia caleulation of the 
eclipses from 1200 B.C. downwards, thought that either of the 
dates 1001 B,C, Oct 2, and 1029 B.C. Oct. 1L, would meet the 
Rgvedic conditions, Oppolzer’s calculation may be summarised 
98 :-- , 

(a) Oot. 9, 1001 B.C,.—The eclipse was annular. ‘Lime of 
New Moon of the eclipse as given by Oppolzer is 4 hrs, 44°8 10108 
and the longitude of the Sun was 179°'692. 16006 according 
to Oppolzer’s calculation the day was of autumnal equinox, 

(b) On Oct, 11, 1020 B.C. waa an ordinary solar aclipse, 
Time of N. M. of the eclipse given by Oppolzer was 23 hrs, 44'0 
mins, and the longitude of the Sun was 180° 28, ‘This eclipse 
accordingly was not completely visible in India and it did not 
happen even on the autumnal equinox day. He based his 
finding on ® wrong interpretation of the word Visuvant 98 given 
by Ludwig, and it is thus quite untenable. 

Oppolzer again for his calculations had to depend on 
Leverrier’s equations for the sttn’s elements and Hansen's 
equations for those of the Moon. But now these equations have 
been supplanted by those of Newcomb and Brown. On Oct, 2, 
1001 B.C, at GM. Noon, the elements of the sun and moon 
09 deduced from tho latest equations are :— 

Mosh Sun = 181° 8}. 6165 Now Moon about 6 18, before 

Moan Moon = 177° 87/41/10 | or ab Thre G, MT ov 12 hrs, 

A. Node = 176° 44 84780 | Sming. A. M, Kurukgotva Mean 

Lunar Porigoo= 70° 16! 86/68 | time, 


| 
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It seems that the beginning, the middle and the end of the 
eclipse cannot be correctly obtained from Hansen's equations. 
In the present case our finding of the N.M. and that of Oppolzer 
are different. 

As has been said before, Lanman has pointed out a parallel- 
ista of the description of the solar eclipse in the Rgveda, and 
that in the Samtyukta Nikdya. But we are unable to attach 
any importance to any suggestion therefrom of any synchronism 
of the two events. We cannot attach also any chronological 
value to such suggestions.* 

The time of the solar eclipse spoken of in the Rgveda, is thus 
obtained as July 26, 8928 B.C, This date ut once settles the time 
of Atri, the observer of this eclipse. In our finding, this Atri was 
one of the first batch of the Aryans who tried and succeeded in 
settling in the northern Punjab, As shown before, he took 
shelter in a cave at the foot of a snow capped peak either of 
the Himalayas ot of the Karakoram range. In the chaptor on 
“ Madhu-Vidya" and ‘When Indra became Maghavan’’ tho 
dates arrived at were 3995 B.C, and 4170 8.6, 1411080 datos 
are perhaps capable of boing lowered to about 8928 B.0., ag 
these depended on a change of the celestial longitudes of 81018 
due to the precession of the equinoxes. The dale herein artivod 
at by a unique determination of a central solar eclipse is not 
liable to any such change, if as in the presont caso the moat 
up to date equations for the eloments of the sun and tho moon 
given by Newcomb and Brown be assumed 05 correct for all 
times, past, present or future, We thus arrive at this definite 
conclusion that the Aryan colonization of ([ndia began about 
8900 B.C, 

If this last finding be called into question, the name of Atri 
should be traceable to the past tradition of the Parsia and the 
ancient Greeks and also of the ‘elder race’ of Aratos and 
Eudoxua, 

Finally, T hope that attention of the astronomors, chrono- 
logists and oriontalists, all tho world over, will be drownto | 


1 Whe ७५14५11८ Nikdya, eohipsrs aro discussed mi a subsequent olaplor, 


Viable ANTIQUITY 117 


this finding of tho date of tho sular evlipse as described in the 
Rg-Veda, 

Tt remains now 4o say something as to the point raised before, 
that the day of the solar eclipse in question, viz., the Viguodn, if 
estimated, may be two or even three days before the actual 8. 8, 
day, I could find the following alternative solar eclipses :— 

(i) On July 24,4068 8. 0, on which at G. M.N., 
Moan sun= 89° 6! 46/09. 
१, Moon= 91°24! 1706, 
Lunar Perigee=218°11! 84°92, 
D, Node= 01,25’ 18497. 


A central annular eclipse, with a magnitude of about 79 or 
9" Indian units on meridian of Kuruksetra at 88° N, latitude, 
This happended 8 days before the 8.8, or the Visuvant day, 


(ii) On July 22,8588 B,O,, on which at G. M, N,, 
Mean Buns 90°51) 8684 
१, Moons 80°50) 12.88 
Lunar Porigeo=104°55" 40"'81 
A. Nodo= 88°18" 4641 


In this case the N, M. happened at 17 brs, 12 ming, of 
4. M. 'T.; the end of the eclipse was not visible on the meridian 
of Kurukgotra ab the observers’ station. Hence this as 9 solution 
is not accoptable. 


APPENDIX I 
Tanne I 


Intorval Julien Dato Luni-solar elemonts ab Remarks 
0, M, Noon 


. 


Mean Sun= 92° 21’ 88/88 
4819 1.04. ,, Moon= 91° 67 42°70 New Moon i8hra, 
July 99 7. Nodo = 90° 50 65°08 0600 0, M.N, 


6148५56 = 2) 40 21.44 Node unfavourable 
19 yrs. 
Mean Sun= 92° 44 4071 . 


4800 B.C, + Moon = 96 0 49.19 Now moon 14 hrs, 
July 20 0, Nodo= 92 18 10°83 before G. AL. Noon 
Perigos = 88 8 8847 
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872 yrs, 


10 yrs, 


872 yra, 


872 yrs, 


19 yrs. 


872 yrs, 


„ 872 yrs. 


19 yrs, 
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Taste 1 (Contd,) 


Mean Sun= 

8028 B.C. + Moon= 
July 98 7, Node= 
9166 = 


Mean Sun= 
8909 B.C. ,, Moon= 
July 26 D. Node= 
Perigee = 


Mean Sun= 

8537 B.C, ,, Moon= 
July 28 2, Node = 
Perigee = 


Mean Sun= 

8166 B.C. ,, Moon= 
July 20 D, Node= 
एगध = 


Mean Sun= 

8140 B.C, ,,, Moons 
July 2, Node= 
Porigee = 


Mean Sun= 
2774 B.C. , Moon= 
` July 18 D. Node = 
२०६० = 


Mean Sun= 
2402 8.0. ,, Moons 
July 1 2. Node= 
Perigee = 


Mean Sun= 
2888 B.C, ,, Moon= 
July 16 2, Node= 


92° B80! 5002 
92 19 81.20 
96 86 55°85 
108 87 10°50 


92° §3/ 59/86 
96 28 42'40 
80 4 24°65 
166 18 487 


02 40 87°87 
92 44 21°50 
98 26 000 
175 80 44°28 


92° 27 4406 
89 ¢ 4706 
07 60 97 48 
108 20 L672 


02° 60! 667 
08 12 16°46 
90 18 14.67 
250 46 42°07 


02° 38! 9८.४८ 
80 83 40.15 
94 45 48.88 
209 BL 28°80 


92° 26 4d'5d 
85 67 6589 
00 16 9°88 
200 16 80°04 


Nob visible in 
upper India. 


Now Moon 8 brs, 
after G, M, N. 


N, Moon about 
12 108, after 
५, MN, 


Nob visible in 
Northorn India. 


पि. Moon ४ hre, 
after 6, M. N, 


पि, M, 0 1४8, 
later. 


92° 49 69468 प, M. 8 his, 


90 7 41.48 


before G, M,N, 


9] 44 15°08 and not In the pro- 
Perigeo = 948 24 20°68 per park of the day, 


Interval Julian Date 


872 yra, 


872 yrs, 


10 yrs,’ 


19 yrs, 


858 yra. 


10 yre, 


858 ५९. 


10 yrs. 


VEDIC ANTIQUITY 119 


५,1.81 


Moan Sun 

4607 B.C, ,, Moon 
Aug, 2 A. Node 
Perigas 


Mean Sun 

4286 B.C, ,, Moon 
July 80 A, Nodo 
Perigee 


Moon Sun 

8868 B.C, ,, Moon 
July 27 A, Node 
Por'geo 


Mean Sun 

8844 1.0, ,, Moon 
July 7 A. Nodo 
Porigeo 


Mean Sun 

8826 B.0 गू Moon 

July 26 4. Nodo 
Porigeo 


Mean Sun 

8472 8.0. ,; Moon 

July 24 A, Nodo 
Perigeo 


Mean Sun 
8458 B.0. ,, Moon 
~ July 24 <A, Node 

-Poriges 


Mean Sun 

8100 B.C. +, Moon 
July ^, Node 
Perigeo 


Mean Sun 

8081 B.C, ,, Moon 
July 21 A, Node 
Perigee 


111 
4 
88 
87 


19 


Tuni-solar elements at Remarks 
Noon 


5808 प, M, about 0 hra 
11'41 later, 2 days after 
5836 8. 8, 

15.99 


88/70 N, Moon 12 hrs, 
4964 later, Not visible 
21:50 in N. India, 

48.40 * 


4910 Not visible in N, 
68'11 India, N. Moon 17 
29'00 hvs, later, Belipse 
14.02 2 days after 8.8, 


50-719 

10°78 12011088 2 days 
6082 after 8, 8, 
00४ 


0.29 N, Moon about 
48°77 24 hrs, lator 
41.08 16086 not finish 

7:09 od bofore sunset, 


41.409 

1606 N. Moon about 
0 44 hrs, later, 

6, 


62.97 10011086 2 days 
४8.11 after 8, 8 

44:40 N, M. 8 brs, 002119४ 
60१ 


58,98 

18.46 N,Moon 9 hrs, 
9.40 later. 

9.69 


0.89 ‘Two iy 9 alter 
44°65 8,8. Nos visible 
61.26 in N, Indin 
40°72 
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Taste 2 (Contd) 


B72 yrs. 
Mean Sun = 08° 61! 60/42 
2709 B.C. +, Meon = 88 28 87.26 प, Moon abour 
July18 A, Node = 97 24 50°57 9 hrs, later 
Periges = 26 11 81.18 


19 yrs, 
i Mean Sun = 04° 15! 84°50 Two days after 
2690 B.C, +, Moon = 87 88 17.87 8, 8. 
July19 A, Node = 89 82 49:10 N.M, 10 018, later 
Perigee = 88 28 9882 
272 98. 


Mean Sun = 04 8 6017 Two days after 
* 2818 B.C, ,, Moon = 84 8 11-9 8.8, 
July 10 ^. Node = 94 28 64°42 Nodo untavourablo 
५ 7901666 =108 8 24°72 
APPENDIX T1 
CALOULATION OF THE SOLAR ECLIPSE 
On July 26, 3928 5, C,, Julian day = 986928 


Julian day on Ist, Jan, 1000=2416021, Lenco the opoch is 
2128008 days before Ist. Jan. 1900 of G, M, noon=68'20 Julian . 
centuries + 146°5 days 8५11607, 


Moun Luni-solar olemonts ab G, M, Noon on July 26,9088 2, €, 
Let A represent the epoch 8 a.m, G. M. ‘I. or 1-8 एर, Kurukgetra timo, 


B ” ” + LOAM, ५) », 8.8 PYM, ” ” 
-0 ” ” ) 12 Noon 1१ » 5-8 P.M, ” a5 
Medn Sun Mean Moon 
^=02° 20' 50°54 A=00° 7 45/86 
B=02 26 65.28 B91 18 98.28 
C=92 80 50°02 ५० 10 81:20 
D, Node Moon’s Porige 
^+ =90° 87 27°11 A=108° 30 8°06 
B=96 87 11.28 Be 108 86 87.08 
C=96 86 55:85 O=m108 87 10.40 
Sun’s apogee =° 68! 5787 
+ 6०061010 (o)=0'018750 
4 (2९) radians 1.077 


(3a?) radians sil“6]2 
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Longitudos of Sun 


A 
Maan Sun = 92° ५1 0” 


B 
02० Qs! si" 


Sun’s apoges = 1 55 57 1 68 57 
& = 90101१4 anomaly(Ladian)= 90° 2 8” 90° 20, 58" 
8077 810 & = ~ ° 8 58४ ~2° 8B! FBT 
+1512 Sia Age ,, ~ on =2 
Apparent Sun = 99° 12 1” 90° 10! 56" 
Moan Var. per hour ies Qt B75 
Longitude of Moon 
Maan Anqumunts A B 
ए = [4०० ~ 201९८ = 840° 81/42" 847° 87 1 
al = 888 ॥ 28 8385 14 2 
D = Moon~Sun = 857 40 40 858 47 48 
2D = B65 88 82 B57 85 £6 
4D = B51 7 4 855 10 62 
1 = 901 ~ 8११8 poriges = 270 26 8 270 20 68 
F = 178 8018 174 86 27 
ar = 047 086 B49 12 64 
97) ~1 = 09° L 50" 0० 58! 26! 
QT) -9 = 22°80 8 22 21 %4 
QD-l-l = 08 86 47 00 28 26 
2D + = $42 6 14 845 12 27 
QD ~-1 = 85 8 20 87 6 28 
1~1 = 70 089 १7 7 8 
14॥ = 266 56 45 258 7 0 
977 भ्न 0 28 64 1 86 53 
20-2F = 8 82 56 8 22 82 
47 ~1 ts 4 85 22 7 88 61 
Moon's Inequalities 
A B 
+ 92010 Bin ! = ~ (6214/.8 ~ 486॥"0 
+769 Sin 97 = ~ 8464 ~ 822 
+4586 Bin (2) ~!) = + 7108 + 1049 
~125 Sin D m= + 48 + 26 
+2870 Sin 2D = ~ 188 ~ 900 
^ 000 Sin l! = + 0000 + 660°0 
+212 Sin (2D~-2) = + 81h + 800 
206 Sin (27) --1~~1) = + 208" + 2092 
+102 81 (27) 11} न्म ~ BOT ~ 400 
+165 Bin 20 ~7) =. + 1644 + 1648 


1014088 


121 


0 


02° 88/ 61# 
1 56 67 


90° 84 4” 
~ 8 68" 
„+ ~ 


90° QU 14 


४ 


848° 49 91“ 
887 24 42 
260 48 40 
850 97 20 
850 14 40 
270 84 64 
176 42 86 
881 26 12 


10° 84! 50" 
22 12 80 
100 20 ¢ 
848 19 40 
89 2 27 
78 7 27 
260 17 16 

2 42 52 

812 8 
10 82 20 


५ 
-44844.0 
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A B 
+148 Sin (1-1) = + 1487 + 144. 
-110 Bin {41 = + 1072 + 1077 
--85 Sin (2 -7) = ~ 07 ~ 94 
+#0 8in QD-2)) = + 8.8 + 86 
+89 81 (4D ~?) = + Bl + imal 
+ १९8 = ~ 58600 -- 69281 
+ ९९४ = +21056 + 21802 
Total = -9760.0 —8147'9 
19 840M -0° 69, 9 
Mean Moon = 90° 7 454 1? 18. BBR 
Moon on orbit = 89° ९ 50 90° ‰(। 10") 
A. Node (४) = 276 87 QTL 27087 11४ 
Ty=M-9 = 172° 27° B79 178° 48" #0""2 
¦ QF, = 944 65 15'8 847 27 ‰8"4 
। = ~15° 4 44 12° 92 2" 
417 Sin OF, = +0° 485 +0 1 80% 
Moon on orbit = 89% 6 BO 90° 2{ 104 


Apparent Moon = 89° 6 88" 00° 22' 40" 


Mean variation per hour... 0° 87! 641 

Instant of conjunction 18 9'8 mins, before B. 
te, 
kgetra time 


Arguments for Latitude of Moon 


270 85 81 271 36 BR 
OL 25 07. 02 86 20 
104 20 52 194 40 80 


1,+ श) -20-) 
ए.+90-17 +0 
7" +भ ~ 


A B 
F, = 172° 27! 98 178° 49! 50" 
2D 21° 7 = 8° 92 56 8 22 82 
7१427049 = 181 0 84 16४ 081 
u = 270 25 8 270 20 58 
P,-! = 202 2 85 208 14 1 
P+ = 8 52 41 Bd 18 57 
l = 6 81 42 M7 7 1 
11 -7 = 184 55 56 186 0 88 
P,-2l = 100 24 14 108 20 57 


—4A787'8 
+ 22541 


~ 26887 
--0° 4४ (B47 
92° 19 11. 


OL? BT LTH 
270 86 554 
175° 0! ‰2॥"1 
BBO 0 d4'2 
9° OI OH 
40° J! 1208 
01५97 17" 
01१ RB 20/.9 


9 hrs, 60 mins, A.M, GM), or 2 118, 68 ming, em, Kuru 


८ 


178° 0 2a" 
8 128 
(89 12 8 
20 Bd fd 
2 ‰ 28 
Bh BG 1 
M8 42 91 
180) 18 1 
107 85 40 
22 07 80 
08 472 
04 80 9 
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Latitude of Moon 


A B ८ 
+ 18618" Sin 1} = + 24207 + 20214" + 16190 
+ 6288 Sin (1, + 27 - 9) 
= ~ 18 ~ 104 ~ 200 
~ 900 Sin (11 - 1) = + 247 + 24-8 + 249 
+ 988 Bin (+) = + 286 + 987 + %8"7 
+ 282 Sin (ए - = ~ 24 ~ 25 - %0 
~ 286 Sin (01-9) = + 78 + 76 + 71 
+22'1 Sin (1; 421 - 97 ~?) 
= —22'L ~22'1 ~ 221 
~ 04. Sin (11191) + 91 + 1) 
= ~ Lod ~10'4 ~ 104 
~ 164 Sin (+ 9) - 20 -) 
= + ४9 + 80 + 99 
+ ४08 = + 2489" + 20814 + 1671-6 
~ves = 442 ~ 644 -04"¶ 
1091 = + 2446*6 + 20270 + {0069 


Latitude? = 4-42! 465 + 88 47°0 +26! 469 
Mean variation per hour = ~8! 207'6 


५ 
\ 


Moon's horlaontal parallaw 
P 284227 + 186'O cos 74 10॥*9 vos Qt +848 ००४ (2D ~7) ^ 
+" 28॥*8 ००३ 2D + 8॥"1 cos(2D +1) 
B 

++ 186'0 ९08 T= + 16४8 

+ {09 008 भन्न + 9४ 

+ 04" cos (QD ~) = + 88'S 

+ 28'8 008 oD = + 288 

+ 8"( ००४ QD+1)=+ BO — 
Consbant=8422°7 
Hor. parallax =8670!"'d = 011 ६५५ 
Moon’s Sormi-diamelor= 16! 42d 


Bun’s Somi-diametor= 16! rd 
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Caloululion of the colipac for longitude of Kurukestit and 
latitude =B83°4 North, 


A B ८ 
Mean Long. of Sun =92° 21! 04 92° 2d) 55४ ° BO! ol 
Local timo = 1-8 P.M, 8-8 PM 5-8 2M, 
Loeal in dogrees =17 0 0 47° 0 0 70 0 


BR A, of meridian or 
Sidereal time =100° 2) oF =tyue 9 ठठ {6० 90 BL 


Obliquity of the ocliplio=24° 0 Lo! 


Long, of culminating 
pt. of ecliptic = 107° 40 2s” 186° so’ 5” 108° 8४ 10" 
Bohp. angle with meri- 
dian (6!) = 82° 1४ 2" 7 Gar 86“ ५6० LO apn 


Des. of cul. point = = +99° 52! LI + 16० 19 Qs" + 4० BO 16" 
Lat, of place = +88° 60’ 0” 488° BO 0 BE 80 OF 


2, dist, of oul, pb. = 
20 


foxy 


= 10° 80 40” «617° {0 8" ‰8° 0 4" 


Z, dist. of Nonagesimal 
=ZN = 10° Bl! 9” 16° 29 8 6268 18’ 18" 


Parallax in lat. eee {11146 ~ {6८0 ~ 27 ५0 


Lat, of Moon = + 40455 + 21470 + 26, 460 
Corrostod latitude न + 20/82/7 + LOB ~ 01101 
~ 
A B 0 
4, disb. of nonagesimal 
=ZN = 10° 8’ 0 Lge 2! 68" 20° 1४ 1 8 
Z, dist, of oul, pb = 
20 = 10° 86' 40" 17° 10 00" 98" 80 42" 
a s 82° 18 28" 71° BG! 064 8° 10" RBM 


Cul. pt, ~nonagosimal 
=ON = oof yt ५१ Bo 40४ [५४० 28 Qa 


Culminating point == 107९ 40 26" 106० 00 ५ 10५० ¢ LU! 
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A 4 U 


"^ Nonagesimal =Ne= LOG" 10, LO? 1४1०) 25" [0 # $ 


App, Sun = 90° 1 17 908 106) SH 9)° 2] Bye 
N-© = We 7 ist 41० ‰ ५0 06० 42 6 
ZN = [0० Bl gf 16° 9 38H 86° 1 8 
Pavall. in Long, = ~ 16 44॥/. ~ 88" B87 ~ 60 Bd 
Long, of Moon = 80° 6 585 90° 22) 49 OL? 38 204 8 


Corrected Moon = 88° 50° OME 89° 44, 24.98 NO? 48 QL 


App. Sun = 90° 12 1 90°16 ¢ 10" 2 51 
)-© me (9 21 624 0° 9" be" + 0° 20 BOY 
dat 011. न्न 149 OF +59! ५९४ 

Qnd diff. = 410! 22H 

५ ) ~® = ~ 0०020020 + (GALL Le (GAL) 1* => 


Whore ॥ is monsured from B in units of 2 hrs. 


Corrected latitude = = + 26! B87 + 10! 281 -0/ 19M 
Ist diff, wa ~~ LB 5G ~ 10। {11४ 
204 diff, me B16 


Correctod latitude = = LO! 2871 (Ld! 50"d)t—(L! SON) = 
8um of Somi-diamotors = 1064" (M +8) 
Diff. of Semi-diametors= 41” (M~8) 


Kurukgotrn moun time, x 1 00 
8.8 pM, ~ 1072" +088" 2206" aa 

— 887 
9.88 ,, ~ 1140 +757 1800 

-791 
48 4, -200 +512 578 

+ 111 +1002 
4-38 +, +640 + 26d 08) 

+001 
08 + > +1000 -10 1500 

+1005 


5-88, +2577 —805 %695 
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Nos.ost approach of the contros of the Sun and tho Moon ovours 
87 x 80 nrins aftor 4-8 ८ भ, 1८, ab 4-10 P.M, 
Minimum distance = 521” 

* Mag. of ecolipse = 785 =8 8 Indian units 


Time of beginning=3 hrs. 8 mins. 


2206 — 1064 35) nj 
+~ ऋ ~* 80 mins, 


=8 hrs. 8 ming. +0 mins, =3-17 p.m, 


Time of onding=5 hrs, 8 ming + 


1904 ~ 1500 


1008 


x 80 1111118, 


=5kis 8 mins, +11 mins. = $ hrs, ~~ 19 mins, psa 


The samo Calculations for lat. of place =B5°4 N, 


A 
Long. of cul. pt. = 107° 46 25" 
6 82° 18’ 2g" 
Dee of oul. pb, = +22° 58! 117 
Lat. of place = 4+B5° 80' 0” 
2. dist. of cul, pt. 
= = 12° 80 4” 
2, dist, of nonagosimal 
=ZN = 12° 20 dd" 
Paral. in lat, = — 18/1071 
Moon’s lat. = + 40! 4505 
Correated lat, = OF! 20rd 
2, dist, of oul. pt. 
=Z0 = 12° BY 4p! 
9 = 82° 1B’ 28" 
Cul, pt,—nonagesimal 
=ON = 1०44 qi 
Cul, pt, = {07० 40’ 25" 
Nonagesimal = 106° 2) 31 
App Sun = 0° 14 + 
Nonagesinal-Sun = 15° 50! 20” 
4, dist, of nonagosimal 
= ZN me 127 ‰ age 


B 

186° 50! 
TL" 5४" 
+16° 18! 
+85° 80! 
Lo? 10" 


18“ 17) 


be 
86" 
a5" 


Ql 


Bb" 


QoH 


~ 19 वण 
+ 98 "0 
+ 14! 82/9 


10° 16" 
71° ४६" 
or iv 
180° 50! 
180° 88! 
90° 16! 
40° QU 


lg? 17 


9४ 
BO! 
BQ! 

ge 
20 
Bat 


BHF 


25" 


168° 

66° 
+4° 
+ Bd? 


80° 


28° 


13° 
108 
155° 
Mo 
Od? 


५४० 


0 

82! 
10! 
Bn! 
80! 


50! 


0 


10" 
2g” 
184 

or 
५४" 


ap 


28! 47-7 
20! 46"0 


y 


0 


04 8 


५४ 
23” 
qe 
mg 
7 
४1 


Lor 


yor 
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Horizontal parallax of (Moon ~ Sun) =8670"'6 
Parallax in long न= ~ 1618"1 ~ B87 B60 ~ 48/5801 
Tiong. of Moon = 80° ( 5B 90° 22! 40140 91° Bar 20/.8 
88° HO 80॥"4 = BP AB 4/0 90° 49 86५" 


प 


0०५०००4 Tong 


Sun = 90°12) 1 90° 10’ 6" 90° 21 61 

) ~ = 1० 4 207 -0° 811 51 +0° 27 46" 
= —4886" ~ {0114 +1660" * 

lat diff. = + 2075" +8577" 

And diff, = +602" 

+ ) ~ © =# = ~ 1911-82771 ~ 8016 whroro t is . 

monsurod in units of 2 hrs. from B, 

Correatod tab, = + 2 2 + 14 ४" -. ‰ 14 
= + 1649" +872! 121" 

18४ diff, = —777 909 

9101 diff, ण ~216 


(1011001५ lat, =p = +872! - 6886 ¢~ 10815 


Sum of Somi-dinmoators==1964"(M + 8) 
Diff. 5. + ” = 41/(M— 8) 


Kurukgotea moan time. x 1 101 
8-8 PM. ~ LOW +872 = 21014 
~ 492 
2.28 + ~ 1407 +760 1670 
— 428 
8-88 ,. ~1078 +644 1261 
428 
१४0 +; -- 040 +525 898 
: - 870 
48 +, - 198 +408 449 +806 
~ 
4-28, 264 +277 876 +427 
+ B54 
4-98 ,, +716 +148 1780 
क +" 4५0 
4.0 + +1186 +165 1186 
+ 484 
0.8 + + 1666 -121 1670 
4-502 


6.28 +» + 9100 -260 98174 
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Time of beginning= 71h x15 mins, =4°87 mins, 


after 8-8 p.m, f,¢., a6 8-18 Pa, 


1984-1670 > 15 mins. =8'70 mins 
502 


aflet 6-8 २.४.) i.¢., ab 5-17 pM, 


Time of ending= 


Duration of eclipse =2 hrs. 4 mins, 
No west approash of the contros =8GL" at 4-18 pv. 
Mag of 6411036 =0°792=20'5 Indian पणं, 


५ APPENDIX {II 


A Note ona Method 


of 


Finding a Central Solar eclipse near a Past Date 


The problem of tho chapter to which this is an appendix, was 
to finl ४ cantral soley eclipse on the summer solstice day, visible 
in the northern Punjub, within the range 4000 B,C, to 2400 1.0, 
Ag shown in the body of the paper १ central solar eclipse 
happening on the 918} July, 8146 B.U., obtained by a pure 
chance formed the starting point for further caleulations. 
A method now occurs to me which shows that 9 chronologiat 
need not depend upon any such chance. Further he need not 
also depend un a book like Oppolzer’s in which 91] eclipses are 
calculated from 1200 B.C. up to the modern times. The 
equations for the moon's elements used by Oppolzer wore thoso 
given by Hansen, which have been thrown away by intor- 
national astronomers, Hence Oppolzer's great work has became 
more of less valueless. We have now to use Newcomh’s 
equations for the sun’a elements and Brown’s for those of the 
moon, To undertake another great work like that of Oppolzer 
with ihe most up to date system of astronomical constants 
should be now considered unnecessary on the score of the labour 
it entails, in the light of the elegant mothod presented in 


this note, 
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Problom 1, To find a contral solar eclipse near the date 
4000 B.C. happening on the summer solstice day and visible 
from the northern Punjab. 

Flore we are (0 remember that the longitude of the ascending 
node should be about 88° or thal of the descending node about 
96°, on the day of the eclipse if this is 40 be visible from the 
northern Punjab. 

(a) We first work out the shifting of the equinoxes from 
4001 B.C, to the present time, say 1940 A.D, Thig works out 
to have been 82° 27! 28” nearly, Hence what was 90° of the 
longitude of the sun in 40001 B.G., would become 172° 27! 28" in 
1940, The sun has thie longitudes now about the 16th 
September, 

(b) Now on Jooking up the nautical almanacs, we find that 
thero was  new-moon on the 169 September, 1936. 

¢) Again from 4001 B.C, to 1940 A.D., the number of years 
elapsed =5940, ‘The correct luni-solar cycles in sidereal years ave 
030 and 160 years 


Now 6040 = 1999 x 3 +128, 


Hence tho olapsed years 0940, have to bo inoteased by 37 years 
and we have, 
5977 = 1989 x 8 + 1.60, 


(d) We then apply 5977 sidereal years or 2188187 days back- 
ward to the date, 15th September, 1936, and arrive at the date 
4042 8,0., July, 26. 

(©) On thia date G.M.N., the longitude of the moon’s 
ascending node was=821° 42/ 86°'82. 

(f) We now use the eclipse cycle of 19 tropical years in 
which the node's position is decreased by 7° 82/ neurly. We 
want to reduce the longitude of 821°43! of the node to about 
275°, i.¢., by 46° 43’ which comprises 7°32! six times nearly, 
Hence wo have to come down 1966 or 14 years. Tho year 
arvived at 18 3928 B,G, Cualoulation of the eclipse on the 
summer solatice day of this yoar may now proceed os shown 
in the body of the paper, remembering that in 114 years 
(wopical) there are (1638 daysx 

VW—1408B 


a 
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Problem 2, ‘To find the central solar eclipse which happened 
on the autumnal equinox day visible in the northern Punjab and 
near about the year 1400 B.C. 

On the autumnal equinox day the sun attains the longilude of 
180°, In order that the eclipse may be visible in the northern 
Punjab, the ascending node should have o longitude of about 
175° or the descending node 185° nearly. 

(a) From 1401 B.C. till 1940 A.D. the shifting of the 
equinoxes becomes 46° 17/26", Hence what was 180° of the 
longitude of the sun in {401 B.C, has become 226° 17! 26" in 
present times. This corresponds {© the dale of November, 10 
of our times. 

(b) On looking up nautical almanacs we can find that a new- 
moon happened on November, 10, 1981 A.D. 

(c) Now the elapsed years 3340, till 1940 A.J). need be 
adjusted ४ little as before; we have to inorense it by 3 years, 
and we have, 

8879 = 19839 +160 x 9. 


(d) We apply to the 10th November, 1931 A.D., 8370 sidereal 
years or 1284201 days backward, and arrive at the date [449 BQ, 
October, 5. 

(e) On this date the longitude of the ascending node at 
G.M.N, was=201° 2! 23”, 

(f) We have to reduce this longitude of the node to 176° 
nearly by using our eclipse cycles, Now by our cyele of LO 
years, repeated four times, we can reduce it by 30° 8 to 170° 
४4 by coming down to 1878 B.C. We have now to raise it 
from 170° 64! by a further coming down by the eclipse oycle of 
372 years, to 175° [6 nearly for the autumnal equinox day of 
the year 1001 B.C., as in Oppolzer's finding. 

Altogether we had tocome down by 19 ८4 + 972 = 448 tropical 
years. 

Hence by the method thus illustrated, we van find near 
about any past date, any sort of solar eolipse we have any record 
of, however vague it may be, There is thus no necosrity for 

finding all the solar eclipses from so far back a date as 4000 B.C, 
up to our modern times, 
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T trust the attention of astronomers and chronologists all 
over the world, will be drawn to the method presented here for 
finding an eclipse of » back date, and hope they would further 
develop it and remove from it any flaws that they may discover. 


CHAPTER X 
VEDIC ANTIQUITY 
Heliacal Rising of \ and + Scorpionis in Atharva Veda 


In the Atharva Veda’ the heliacal rising of the two stars 
d and » Scorpionis is mentioned in II,8 and ILI, 7. We quote 
the first verse as translated and annotated by Whitney. It is 
almost the same २७86 that is repeated in the two hymna which 
were used in incantations for relief from the disease Ksetriya.* 

“ Arisen are the two blessed stars called unfasteners (Vicrla) ; 
let them unfasten (Vimue) of the Ksetriya the lowest, the highest 
fetter,’’ 

Whitney’s note runs as follows :— 

‘The disease Ksetriya (lit’ly, of the field) is treated elsowhore, 
especially in iii, 7 (mentioned also in ii, 10 ; 14" ; iv, 18°7). 
The commentator defines it hore as apparently an infectious 
disorder, of various forms, appearing in a wholo family or perhaps 
endemic, The name Vicrtau, ‘the two unfastners’ is given 
later to the two stars in the sting of the Scorpion (A and v 
Scorpions), aud there seems to be no good reasons to doubt thal 
they are the ones here intended; the selection of two 80 
inconspicuous stars is not any more strange than the appeal to 
stars at all ; the commentator identifies them with Mila, which 
is the asterism composed of the scorpion’s tail,’’ 

Whitney concludes by ‘‘ Their (the two stars) healing virtue 
would doubtless be connected with the meteorological conditions 
of the time at which their heliacal rising takes place ''.* 


* (५) उदगातां भगवती विचृतौ नाम तारक । 
विक्रैनियसख रुञ्तामधसं पाशम्‌ ॥१९॥ 
A, ५, 7) 8, 1, 
° (by mgd दिषि सुमे eget नाम area । 
पिचैभियख सुश्वतामधभं VIA aA ॥४॥ 
AVN, TIE, 7) 4. 
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According to Siyanu, [पनत diseases aro Phthisis, Leprosy, 
पाणु, Hysteria and tho like, Wo feol that the disengos 
included under this namo Kgelriya ave those skin and lng 
discasos which aro aggravated by rainy weather and are relieved 
by tho dry atmosphoric conditions which follow tho rainy season. 
The sore toes which the cultivators have in the rainy season 
are perhaps also included under the name Kgetriya, ‘The season- 
beginning indicated by the heliacal rising of A and + Scorpionis 
was that of Hemanta or the dewy season. 

In Indian astronomy, there are recognised six seasons in the 
twelve months of the year, commencing from the winter solatice 
day and they wre named winter, spring, summer, rains, autumn 
and Iemanta or the Gewy season, The seasons, rains and 
autumn comprise four months which ave called Vérgika in 
Sanekrit literature, during which the gods are supposed to sleep. 
These four months are called Vdrsika (rainy) months m the 
Rémayaua. Thus the sun’s celestial longitude at the end of 
these four months becomes 210°, whon the sky is finally 
‘raloagol’ from the clouds according to the estimate of the 
Sanskrit authors, 

That the true heliacal rising of the stars A and v Scorpionis 
ia meant is seon from tho following vorses with Whitney's com- 
mentory. 

‘Tet this night fade away (apa-vas) ; let the bewitchors 
fude away ; let the Kgclriya-ellacing (-ndéana) plant {ode the 
Ksctriya away." 

‘In the fading out of the asterisms, in the fading out of the 
dawns also, from us fade out all that is of evil nature, fade out 
the Kgetriya,'” 


2 Burgess’ Saryasiddhanta, VIIL, 0, notes on the Mala ‘function star. 
wht रादुमष्छलपोश्छन्वनिक्ल्रौ;। 


वीसतुषैतियमाशग्धपरेवियप्तचछत ॥ 
4, ए. 71, 8, 9, 


*+ प्रवासे मशषश्राणासपवास्र दषसाससं | 


अपात्‌ सभे दुभ तसपमियसतच्छतु ॥ 
A, NV. TUL, 72% 
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Whitney’s note — 

“The night at the time of dawn is meunt, says the Com- 
mentator (doubtless correctly)... According to Kaud the hymn 
accompanies a dousing with prepared water outside the house ; 
with this verse it is to be done at the end of the night.”’ 

Thus there 2 no doubt that the true heliacal rising of the 
stare A and + Scorpionisis meant, Although the two stars are 
inconspicuous according to Whitney, the position of the two 
stars at the end of the tail of Scorpionis is remarkable to any 
watcher of the heavens, as thay are very close together, marking 
the end of the tail. The astronomical data is now that there was 
a time in the Vedic (Atharvan) Hindu culture when tho heliacal 
rising of A Scorptonts marked the coming of [Zemanta or the Dew- 
season with the sun having the celestial Jongitude of 210°, We 
take Kuruksetra, as before, for the place of observation, which 
hag a latitude of 40°N, 

For 1984, the star A Scorpionis had its— 

Mean right ascension = 17 hrs, 20 mins, 7°487 sves., ond the meau 
declination = —37° 8! 26/°50 secs,, while the obliquity of the ecliptic, 

@ = 28० 26! ¢2".88. 
Hence for 1084, the celestial longitude of tho star = 268° 80! 50” 
and the celestial latitude = ~18° 46’ 46”, 

The obliquity of the ecliptic for 8400 B.C, our assumed dato, was 
= 24° 8! 42H, 

Now when the gun’s longitude was 210° the right asconsion was 
= 207° 47' 51”, and the declination was = ~11° 46! 46”, 
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Lot tho above figure ropresent the colestial sphere of the observer 
al Kurukgatea, WPZIY the meridian, IVAKIGH tho horizon; 8 the 
position of tha sun ab 18° below tho horizon, P the celestial pole and 
2 the zenith, > is tho point of the east horizon where the star A 
Scorpionia 1080, Tore 2NKS is the ecliptic, Join ZS and PS by 
avos of groat ciratos, PS cutting the celestial equator ab the point M, 
From A draw AN porpondioular to the ecliptic. We want to 
dolermine <^ प, 


Now ZP = ५0०, 28 = 108°, PS = 90°+8 = 101° 161 46॥ 2H = 
80°, 2M = 27° 47 61%, = ८ KMS: = colatitude = 60° ond AN = 
18° 40/ 404, 

(1) In the Irianglo 08, the three sides ZP, 28 and PS are 
known. 1176006 tho angle ZPS comes out to be = 104° 8! 16" 

and the ८ 27 is 90° degrecs 
५ (6 aro RM = 14° 8 16” 
Now M ng found already = 27° 47! 614 
^ व) = 18° 80! 45", 
(2) In the triangle 15.7९, tho four consecutive parts are 1— 
ZK = 00°, 11. 18° 80 db", ८ BOK = 24° 8 dQ” 
and &K, 
1101100 wo find 4K = 11° 52! dd" and the 
angle K = 88° 20/ 28”, 
(8) Now from the triangle ANK, wo And 
that KN = 1° 86/ 18", 
Tinally BK = 11° 52! 444 
NK = 1° 86/18", 
५ &N = 10° 16! 814, 

Henoo colostial longitude of A Scorpionte at the required past 
date waa = 190° 10 81”, Now in L084, the samo was = 268° 80! 50! 
oy the ineroase in the celestial longitude of the star A Scorpionis 
= 78° 28' Lo", 

The 1110४ precession rate = 49"'676L. 

Henco the umber of years elapsed tll 19 4 A. D,= 5818, 
ignoring the proper motion of the star, ‘Thus the date becomes 
9886 B.C, 
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We have here worked out the date for ४ tradition about the 
beginning of autumn at the latitude of Kuruksetra: but we 
cannot say that this was the da'e of the entire Atharva Veda 
Further we are not sure if the observer's place was 80°N latitude. 
If we suppose that the observation was made at about 25°N, 
the date arrived at would not lower it by more than a hundred 
years. Hence the Atharva Veda in some of its portions was 
begun abouts 8400 B.C. Although this Veda 18 traditionally 
later than the Rg-Veda, some portions of it are undoubtedly 
earliey than the tenth Mandala of the Rg veda and must be dated 
at about 2449 B.C,, the date of the Bharata battle, 


CHAPTER XI 
VEDIC ANTIQUITY 
Yama and his Two Dogs 


Tho Vedio god Yama was the Lord of the Pitrs (the departed 
Fathers) and son of Vivasvant (Sun), In the Avestic literature 
he 18 Yima, the son of Vivanghat (Vendiad, Pargard II, 1, 2 otc.), 
The Pits or manes were or are the souls of the departed and 
according to ४ Hindu’s daily ceremony of libation offering to his 
forefathers are classed into Agnisodttas, Saumyas, Wavigmanta, 
Osmuapds, Saukdlins, Barhisads and the Ajyapas, In the Rg- 
veda, however, we get the names of the Iathers as Barhisads, 
Saunyas and the Agnigudttas only, According to Wilson in 
Manu thoy are ४160 termed Agnisvditas, Barhisads and the 
Saumyas. Those Pitys are invoked by the libation offorers 
ag protectors, If the order of the Pilys be the lower, the upper 
and tho intermediate, their names are perhaps Barhisads, 
Saumyas ond Agnisvdttas (Rg-Veda) in the same ‘order, Now. 
a-days the orders of the Pitre has been increased into seven, 
the addition being the orders Lavigmantas, Usmapis, Ajyapas 
and the Saukélins, Ib does not interost us for the present to 
enquire when those additions were made in the Hindu fuith, 
We aro here concerned with the faith about their place of abode 
and of their Lord Yama. On this point the Satapatha Bralinana 
saya :-- 

५५ ‹ Two worlds in truth there are,’ they say, the ‘world of the 
gods’ and the ‘world of the Tathers’ (Pitys).”" * 

“The world of the gods is in the north and the world of 
the Iathers (Pitys) in the south.’’? 


) ष्ठी are सोकावि्याहदेवलोकय ada 
8 Bradhmana, XT, 7, 9 १, 


+ end पै achat दधिः पिटकीकः। 
वणप, 


1811082 
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Thus the Pitys live in the south, consequontly their Lord Yama 
must also be a dweller of the south. In 9 modern Sanskrit 
Dictionary, Yama is defined to be ‘a god appainted by the 


Supreme Lord for deciding the destinies of departed souls 
according to their good or bad deeds in this world of ours, and 


18 stationed in the south.’ In the Mahdbhdrata, Vanaparva, in 
the story of Savitri, ib is said that ‘Yama having bound the soul 
of Satyavin went southward.’ In another Sanskrit Dictionary 
Yama is defined as ‘the lord of the southern direction.’ 
Hence according to the Hindu faith both Yama and his subjects, 
the Pitrs, are dwellers of the south, The Sanskrit word ‘Yamya’ 
meaning the south, is derived from Yama, the lord of the south. 

The Hindu when offering libations to his fathers, has 
to turn to the south and invoke them by the following verse : 

“ Our fathers, the Sawmyas and the Agnigsvditas come by the 
Devaydna route (northward direction’ be delighted at the sacrifice 
by enjoying our offering (Svadhd) and bloss us, May they 
protect प8,११२ 

There ave the two routes spoken of in the वत्र snered 
lore, the one is the Devaydna and tho other tho Pilrydna, 
respectively the routeof the gods and the route of the 
Fathers, When the Fathers come, they come by the Devayina 
route and when thoy go back, they cortainly follow the 
Pitryéna route, Thus both the routes may lic on the 
same meridian, the former is the norlhward direction and the 
latter the southward direction. Here we havo to differ from Tilak 
who in the book Orion would interpret thet Devaydéna route is 
the part of the ecliptic lying north of the colestial cquator and 
the Pitrydna route, the part of the ecliptic south of the 
celestial equator, His interpretation appears to be unjustifiable 
and incorrect, as the Fathers who come from the south do 
follow according to the Hindu faith the Devaydna route. 

When men die they follow according to Hindu faith the 
Pitrydna route or the southern direction. In this route to the 
abode of Yama, lay two dogs which wore both ‘spotted four-cyed 


> भायान्त॒ नः पितर सौम्यासोऽभ्निवाला; प्रथितिटेवयानः। चकन यथं सधय) मदनोऽभि- 
हवन्‌ तै wae | 


* 
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dogs.” The Rg-aeda versea addreseod to the souls of men 
just departed run thus! :— 

“Pass by a secure path beyond the two spotted four-ayed 
१०६8, the progeny of Sarama, and join tho wise Pits who rejoico 
fully with Yama’? 

“Tintrust him, 0 king, lo thy two dogs, which are thy 
protectors, Yama, the four-cyed guardians of tho road, renowned 
by men, and grant him prosperity and health ,’’—(Wilson) 

In the Atharva Veda also the corresponding verses ‘are? — 

(८ Run thou pat the two four-cyed, brindled dogs of Sarami, 
by a happy road; then go to the beneficent Fathers, who revel 
in common revelry with Yama.” ; 

(८ What two defending dogs thou has, O Yame, four eyed, 
sitting by the road, mon watching, with them,O King, do thou 
surround him ; assign to him well-being ond freedom from 
iscase,’’—(Whitnoy) 

These two dogs we take {0 have been the two 81078 a Canis 
minoris and « Canis majoris, The gstronomical interpretation 
becomos that there was a timo, Vedic or pre-Vedic, whon those 
two stars poinlod to lhe south colestial pole, १,८., ab that ime 
those two stars crossed the moridian simultancously or they had 
the same right ascension. Wo now investigato this problem of 
dotormining this pasl time astronmically, 

Tho places of these stars for 1981 A.D are given aa follows 
in the Nautical Almanac. 


a | Right Assension Doelination 


o Canis Majorie 0" 42” 0१.024 ” = 16° 87! 1B” 
५ Canis Minoris 7 85 41°405 5° 24। yy 


---------- 




















1 after सारमेयौ श्वानौ चत्तरलौ वलौ साना परथा। धधा पिवृनतुसृषिदमै चपरि 
येन थै सधमादं सदन्ि ॥९०॥ यौ ते रानी यम रकिसारौ eget weed क्चचसौ । ana 
मम॑ परिक््ि राजम्‌ खसि चास्माऽममसौवं च पेदि॥१९॥ —-Rg-Veda, X, 14, 10.11, 

५ भतिद्रत्र भानौ सारमेयौ चतस्वौ गवली erga प्रथा। भधा पिवृनूतृुमिदतै। मपि 
येम धे सधमादं मदन्ति 1११॥ यौ ते आनी यम रचितारौ चतुस्वौ पथषदी sewer) ताभ्य 
राशम्‌ परियन were wares च दि ॥१९॥ —dtharva Veda, XVUT, 2, 1-12 
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The mean obliquity of the ecliptic was 28° 20 64” in 1081 A.D, 
Tlenco by transformation of co-ordinatos, we gopi— 





Siar Celestial हः Colostial latitude 





० Oanis Majoris 108° 7 52H —BO° BE! QA" 
a Canis Minovis 114° 50! 0” —16° Of ad" 








Jn the above figure of tho celestial sphere, let yO bo tho 
ecliptic, the pole of the ecliptic, P tho celestin pole and © 
the summer solatice in 1981 A.D, Leb c, and 7, be the positions 
of « Canis Majoris and ० Canis Minoris in 1981, 1.66 ०) ond ० 
be joined by an arc of a groat circle cutling the path of the 
celestial pole in P’, Then P’ was the polo of thy equator at 
the required time, The angle PP representsg tho shifting of 
the solstices, 
(1) In the trianglo zor, the four consacutivo paris are !— 
< ००, 0 = 00° + 80861240, Lo yrorg 11°42/8", 
श्र = 00° + {6०024 

“Wwe get, 
000 ogo ym xX sin 11°49/8" 


= cos 11° 42 8’ x sin 80° 85! 24 ~~ Lan 16° Of aq" 
x Gos 89° Bi! 24", 
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Now pub cot p= 2०180, + = 169 toy apy 
ow pul ९0॥ ¢ ian 16° 0 Dai % = 16° 19! 4B", 

Honco wo gob, 

lan 16° 0? 24” x sin 28° 16 di” 

sin 11° 42/8’ x sin 16° 19/ 48” 

५ (कणर = 26° 42! (14, 





000 Oger = 


(2) Again in the triangle गारा) tho value of xP’ was vory nearly 
24° 7/82" about 4350 B.C. Tho four consocubive parts aro :— 


८ Ploy = 26° 42! 55", mo, = 90° +80° BB! 24", 
< ok, भ = 24° 790", 


Wo got roadily, 


sin oP! x cob 26° 42! 65" ~ ९08 orl” x gin 30° 85! 24" 
= Gob 24° 8! 42” x aos 80° B2! 244, 


gob 26° 4201 
sin BO° 86! 24” 


thon 0 = 17° 47! 0, 


Put cob 0 = 


{1606 we got, 
sin (णा ~ 0) = gin 0x cob 24° 7 82" x col 80° Bb! 24” 
५ = नाग२/= 17? 47! 0" + 65° BB! bY = 78° 20/6॥ ` 


Tho eolestial longitude of a Canis Majoris (1081 A.D.) 
= 108° 7 52" 


{16000 tho colostial longitude of P! for 1081 A.D, 
= LOB° 7! 52" + 78° 20! ¢! = 176° 27! 6170, . 


५ (6 2 PrP! or the shifling of tho summor solstitial point 
up to 1081 A.D, = 176° 27 6१" -90° = 86° 27! 57", 


The olapsed time thus comes out to bo 6280 yoars till 1981 
A.D, and tho required date is, therefore, 4850 B.C, 


Second 2१५८५०५. 


Wo can follow a second mothod to delermine the past time 
when « Canis Majoris and « Canis Mirtoris had the same right 
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ascension. In Dr, Neugebauer's Sterntafelun, tho right ascon~ 
sions and declinations of stars are given ab intervals of 100 ०८२७, 
extending fiom 4000 B.C, downwards, ‘We labulale the right 
ascenisons of these two stars from ~ 2800 to -4000 A.D. 

















Year R. A. of ह 111 R, A. of Difforonea | 2nd. diff, 
a Canis Majoris | ५ Canis Minovia 

६६६६: 40°12 41°'66 1°54 sh 

- 8700 89.04 4041 1.87 ह 

— 8800 87'96 80°17 121 id 

- 8900 86'88 87.08 1.06 i 

— 4000 35°80 9609 0°89 





From ४ comparison of the second differences we find that 
these becomo steady from -- 3700 A.D. at the rate of 0°16 por 
hundred years, Hence the difference between tho right १६५० - 
0. 
9 
years before ~ 4000, A.D. १.6. al about 4567 B.C, 

There is thus a difference of about 200 yeais in the (५० 
determinations of the lime of the ovent by the two mothods ; 
but I trust the date obtained before viz. 4350 B.C, is the more 
९०11061, as it 18 based on the clemonts of these stars determined 
by using more accemate inglruments in recent limes, Anothor 
point that needs be considered here is this: What must have 
been the initial error of observation in this connection, 


sions of the two stars would vanish 3 > 100 yours or 556 


Now let us see what could have been the initisl e.ror if the 
epoch for the observation be taken as 4000 B.C, 

The total shifting of tho equinoxes during tho interval of 
5980 years between 4000 B.C. to 1931 A.D. = 81०4260", TE 
this be subtracted from tho celestial Jongitudes of tho stare for 
1981 A.D., we get their position in 4000 B.C. 110९6 the 
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colestial co-ordinates of the stars in 4000 B,C. are as follows 
(supposing Lhe latitude to remain the same throughout) :— 








Star Colestial longitudo 06168011 latitude 
a Canis Majovis Q1° 24! 50" 30° 861 24" 
० Canis Minoris 88० 7! 7 ~16° 0 24” 





In 4000 B.C. the obliquity of the ecliptic was क =24°6/3i", 


Honce by transfo.mation of tho co-ordinates, we gol i— 





Star | Right Axconsion | Declination 
a Canis Majotia B5° 46! 277 ~~ 27" 50! 28! 
५ Canis Minoris 80° 10 42” 2° BI 4B" 











In the sbove figure let A represent ihe position of the अद 
५ Ganis Majoris whon on the metidian at the latitude of Kuru- 
kgelra (80° N) in 4000 B,C, and B the position of the oiher star 
a Oanis Minoris, NMS the eastern horizon, Join AB by an are 
of a groat circle and produce it to meet the horizon al M. Join 
B to P, the polo of the celestial equator, 
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Now in the triangle ABP, the four consecutive parts aro: 


ZBAP, AP = 90°+4-27° 60/28, ८ APB = 0° 86! 16" 
and PB = 90°+2° 8! 48", 
By solution of tho triangle, tho 4 BAT is found to 16 {° 16’ 87” 
Now in the triangle ANM, wo havo 
AN = AP+80° = 147° 50! 28 
८ MAN = 1°16! 87’ and ८ MNA = art, angle, 
Now tan MN = sin AN, tan MAN, 
Therefore MN is found bo bo 0° 40! 47”, 


There was thus not much azimuth error even ob 4000 B,C, 
ai Kuruksetra, if the observer took the great circle passing 
through the two stars as lying on the meridian, ot the timo of 
the transit of ५ Canis Majoris, 

The mean date {or the equality of the right ascensions 
of these stars being 4850 B.C,, as shown bofore, wo have 
thus shown that the date may as well be brought down 
to 4000 B.C, Tqually strong 10080118 there may also 16 
for raising the date by 850 years, viz., lo 4700 B.C, Turthor 
the mythology as to Yama and his two dogs was perhaps tho 
some for the Hindus, the Greeks and the Parsis, 

The Rg-Veda 8180 speaks of the divine Vessel or boat in the 
following terms* ;— 

“ May we for our well-being ascend tho woll-oared, defectloss, 
unyielding divine vessel, the safe-sheltering expansive heaven, 
exempt from evil, replete with happinoss, exalted and right 
directing.’’—(Wilson) 

The Atharva Veda also says :— 

^ A golden ship, of golden tackle, moved about in the sky ; 
there the gods won the Kugtha, the flower of immortality,” 9 

— (Whitney) 4,7. ए, 4, 4 and VI, 98.2 


 yarant एदिवीं amaed सुशर्माफ्सदितिं सुप्रणोतिम्‌ । 
दैवीं नावं खरित्रासनासभवन्तीमार१ैमा सक्षय ॥१०॥ 
—Zg-Veda, ‡ 00, Lo, 
* द्िरफयी नौर्रदिरण्छवन्दना दिषि। 
तचोद्रतस्य पुष्प' टेः कुष्ठमषन्वतं ॥४॥ 
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“The well-oaved ship of the gods, unleaking, may wo, 
guiltless, ombark in order to woll-being.’’ । 

* A golden ship of golden tackle, moved about in the sky: 
there is the sight of immortality ; thenco was born the Kustha,” * 

—(Whitney) 

Here the wish is, perhaps, that the departed souls going 
southward by the road guarded by the two dogs, a Canis Minoris 
and a Canis Majoris, may ascend the divine boat—Argo-Navis 
and enjoy blissful expeditions in the heavenly river—the milky 
way in the world of Yama, 

All these constellations viz., the two dogs and the Argo-Navis 
ave to be found not only in the Vedas, but o'so in Greok and 
tho Parsi Mythology. While in the Hindu literature 17680 
constellations wore forgotton and called by other names, 
for cxamplo Canis Majoris by Lubdhaka (the Hunter) and Canis 
Minoris by o star of tho naksatra Punarvasu and the Argonavis 
18 quito lost sight of in the later Hindu literature, the constella- 
tions avo still used and so named in western astronomy. The 
names of the two dogs of Yama aro prosorved in the Zendavesta,* 
Tn tho Parsi logend thesa two doga ‘keop tho Kinvat Bridgo’ 
as imagined to 1४९५ boen mado over tho milky way. In tho 
Grook logond tho milky way is crossed by 9 ferry boat, १,6., the 
Argonavis, 

All these considerations lead us to think that tho tradition 
aboul Yama’s Dogs, belongs to the date of about 4700 B.C, and 
before the timo when the Aryan peoples migrated to different 


froma oar श्रासत्ररीदाणि हिरलया। 
सावी द्टिरसथीराखन्‌ याभि; कुनिरावषटन्‌ ॥५॥ 
५ सुमापायं एधिवों arated सुशीणसद्ितिं सुप्रणीति । 
aft नावं खरितासनासौ अलमन्तीसारडमा खरे ॥ 
-4. #. VII, 6, 3, 
५ fect नौरषरङ्िर्यव्र्ना (eh 1 


तप्राश्रतद्य Waa ततः कष्टो भ्रज्ायत ॥ 
--4, ‰, 10, 80. १५ 
4 जलत्त्‌ Books of the Bust—Uhe Zond-Avesta, Vol. TV: 186 100, 7, उषा, 
0 (14), pago 218, I, XTX, 80 (08) ; प्ण pago Liv, 77, XII. 9 (24), ६96 alan (110. 
duotion (0 the कमित) p. Ixxxvil § 4, 
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countries from their ancient homes. This ancient tradition in 
relation to the above constellations survived in the Vedas 
and with the western immigrants. These Aryan peoples probably 
lived near about the Central Asian mounlain rango running 
९४8 west from ibe Modiiertancan Sea io ihe Pacific Ocean. 
Here I have to differ from late Tilak, who in his book ‘Orion’, 
in the chapter on ‘‘ihe antelopo’s head,” cilos this tradilion as 
a confirmation of hia finding that the vernal equinox for the time 
was at the Antelops’s Head’ which according to him was the 
Mrgagira's cluster, Tho tradition belongs to the pro-Vedie ago, 
as T have shown befora, 


CHAPTER XII 
VEDIC ANTIQUITY 
Legend of Prajépati and Rohine 


In the Aitereya Brahmana' (iii, 96 or ch. 18, 9) the above 
logend is thus stated, We quote below the translation by 
Keith in his Rg-Veda Brahimanas : 

 Prajaipali felt love for his own daughter, the sky some say, 
Usds others, Having become a stag he approached her in the 
form of a deer (who had aleo become 9, deer), ‘The gods saw 
him, ‘A deed unknown Prajiipati now does.’ They sought 
one to punish him; they found him not among one another, 
The most dread forms they brought together in ono place, 
Brought together they became this deity here ; therefore is his 
name containing (the word) Bhitla; he prospers who knows 
thus his name, ‘Lo him the gods said, ‘ Prajiipati here hath done 
a deod unknown ; pierce him.’ ‘Be itso’ ho replied, ‘ 1486 me 
choose a boon from you.’ ‘Choose’ (they said). Ele chose this 
boon, the over-lord-ship of cattle ; therefore does his name 
contain the word ‘cattle.’ Rich in cattle he becomes who knows 
thus this name of his, Having aimed at him,he pierced him ; 
being pierced hea flew up upwards; him they call ‘the deer,’ 
The piercer of the deer is he of that name (Mrgavyddha), The 

५ gata खां ghamaaaietian wyasatiat aaaqar रोहितं gar 
aq तं Rar अवश्यकं ध परज्नापति; करोतोति ते तनेच्छन्य ct मारिथयेतमनोन्यसिप्राविदं 
Bat a एष घौरतम।तन् त्रासं सा एकध। समभर सा Maa UT देवो HAN तद्.तव्राम 
भेवति धरे सोोतद्ेतरापि वेद तै दैवा pad वै प्रनापतिरक्वमकरिसं AR स तयेचत्रवीम्‌ स 
RaQ वरेद्णागतिषठषोर्वति ह एतद waeda पशूभास(पिपयं तदसत्‌ प्र्ठमक्रान पनन 
भषति योखेतदेवं सासेद carga बिष्यत्‌ स विद्धं ऊैखदप्पतं aaa सग इत्या षचते पर छण 
are ee Uae ar Ofeq at feat a रेषु fared wy fasion त xd 
पणापरतैरतच्छकमधासतघरो भवत्‌ ॥ ४ 
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female deer is Rohini. The three pointed arrow is the three 
pointe? arrow (irikdndd). ‘The seed of Prajiipati outpoured ran ; 
jt became a pond (Saras = 9 lake ?).”” 

The Aitareya Brihmane passage is concluded by the sentence 
“for the gods are lovers of mystery as it wore,’’ We would 
add here that not only weve the gods lovers of mystery but that 
their worshippers, the Vedic people were more so. If again 
Prajapati were a real person, wo can only imagine how he would 
have treated those people who were his worshippors and who 
indulged in such an obscene and vulgar allegory about himself. 

This legend has been noticed by Tilak in his Orion, 8. B. 
Diksita in his Bhératiya Jyotihsdstra, bus the correct astronomical 
interpretation has nob yet been found. ‘Tilak and Dikgita would 
understand that the astronomical phenomenon referred to in tho 
passage indicates the time when the vernal exuinox was at the 
Mrgagia cluster or A, 9, and ¢, Orionis. But our interpretation 
would be different, for the legend we have also to compare 
§. Br. I, 7,4, 1; Ro, X, 61, 6-9," as Keith slates. Another 
reference is Tandya Br, 8, 2, 19, The Mahabharata Sauplika 
parva, 18, 18-14, is another place where the same legend is stated 
without any obscenity as found in the Rg-Veda and the Aitareya 
Brahmana, It is porsible, however, thatthe M, Bh. legond is 
later than the one recorded in the Vedic literature, The Vedio 
legend speaks of the birth of Rudra, while the M, Bh. legend 
15618 to the ignoring by the gods of the share of Rudra in ४ 
80९11066. 

The phenomenon of Prajipati (0667 his daughter Rohini 
¡8 stated in the Rg-Veda as to have happened in mid-hoaven 
thus.’ ° 

‘* When the deed was done in mid-heaven in the proximity 
of the father working his will, and the daughter coming togother, 
they let the seed fall slightly ; it was found upon the high placo 
of sacrifice.’’—~(Wilson) 


~ ५ मधायत्‌ कलसभवदभीके काम aen® पितरि gaat | 
सनानगरेतोजषतुभियं ता सानौ निक्तं सुश्रत यीमी.॥ 
--"14* 0५१८) X, OL, 6 
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The netionomical phenomenon was observed in mid-heaven 
or on tho meridian of the observer, We have a star called 
Prajipati in the Sarya Siddhanta, viii ; 20, which is identified 
by Burgess in his translation, with 9 Aurigae, and his identifica- 
tion is faultless. We have_also the Mryavyadha (Sirius) of 
which another Vedic namo was Svan (or the Dog), and Rohini 
18 of course the star Aldcbaran. 

Tho legend divested of allegory is that the stars $ Auriga 
und ५ Tauri or Aldebaran were observed to cross the meridian 
almost together. ‘This was understood by the gods ४४ the moat 
improper conduct on the part of Prajipati, and the god Rudra, 
then born and stationed at the star Sirius pierced Prajipati 
(8 Auriga); his three-pointed arow was most probably the line 
through 0, B and 8 Auriga, which have almost the same celestial 
Jongitude. Again the star Sirius, the three stars ab Orion’s belt 
and oa Zuuri or Aldebaran ave very nearly in tho same line. 
Jere Rudra’s three-pointed arrow may also mean this latter 
lino through Orion's belt. ‘The word ‘ Irikdyda ’ docs nob really 
mean three pointed, but perhaps having three joints, just as 
tho joints are seen on a bamboo pole or in a sugarcane, If 
wae take the latter meaning for the arrow of Rudra, it would 
not reach Prajipati or § Auriga, ond Rudra would be a bad 
inskaman, for piercing oither Prajépatt or Rohint. 

We have thus to look for the time when Prajépati or 8 Auriga 
ando Tauri ov Aldebaran bad almost the same right ascension, 


Tn 1096 A.D. the celestial posilions of these slars were a8 
follows i 


„~~~ ~~~ 





Star | Rught Asconsion Declination 
४ Auriga | 6" 64" 10.808 54° 10’ 55'28N 
a ‘aut | 4+ BQ” 11246 16° 22! 48°08N 


pecan A 


and obliquity of the echptic = 23° 20' 51486. 
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After transformation of the co-ordinates, we have tho following 
celestial longitudes and latitudes for the year 1935 A.D. : 


~~~ 





Star Colostial longitude Colestial latitude 
$ Auriga 80° 0! 857 + 80° 60! 21" 
९ Tauri 68° §2) 50" ~ 65° 28) 19" 





The difference in their celestial longitudes was thus 20° 7! 45" 
in 1935,.A.D. In the following calculations the latitudes of the 
star's are supposed to remain constant throughout, 


To the above figure of the celestial sphere, let 7 be the polo of 
the ecliptic, PP’ the path of the celestial polo round 7, R and B 
the positions of the stars « Tauri and 9 Auriga respectively in the 
year 198४ A.D. 2 

(1) In the triangle *RB, the ore rR=90°+5° 99! 19’, B= 
59° 9/ 89” and the angle ReB=20° 7 45” 

Hence the angle “RB becomes = 26° 491 47", 

Now from 7 draw r?Q perpendicular to tho are BB extended, 
then #Q becomes = 26° 84! 54”, 

Thus there was ०६ is no possibility of these two stots to havo 
exactly the same right ascension at any past or fulure dato, 
४8 7P can never bo equal (0 or greator than 26° 34! 64" 
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We oan thus determine only tho time of their nearest 
approwch to an equalily of their right ascensions. 

At this time the position of the summer solstitial coluro 
was the are rPQC. 

We readily find the angle RaQ = 92° 44/ 50" 

Hence the longilude of summor solatitial colure of the date in 
question was 92° 4d’ 50” plus the colestial longitude of a Tauri 
for the year {986 A.D, 

This was thus 
92° 44" 50" + 08° 52! 50" 
161° 87! 40" 

The shifting of the solstices thus was 71° 87 40” from which 
the number of years elapsed till 1985 becomes 6177 and the year 
or the date was thus 3243 B,C. in which tho right ascension of 
a Tauri or Rohini was almost equal to that of § Auriga or 
Prajiipali and the right ascensions of the two stars were 

also zoro near about the same time, 

The time when §duriga had its right ascension = 0, its 
longilude was = 15° 28' 40", taking the yalua of the obliquity 
of the ooliplic to be 24° 5. fn 1035 tho longitude of $ Awiga 
was 8° 0! 85”, so the increase in the colostial longitude of the 
stor till 1035 A.D.=73° 31/557, which represents a 1५80 of 
vbout 5329 years, or the year was about 3805 B.C. 

Similarly when the right ascension of o Tauri was = 0, its 
i longitudo was = ~2° 27' 1" (क = 24° 8) 

Hence the increase in the celestial longilude of the star till 
1086 A.D.=71° 19! 51” representing a lapse of about 5167 years 
and the dato was thus 3283 B.C, 

The above two dates, viz., 3895 1.0, and 3238 B.C, had 
between them an interval of 162 years, The right aseensions of 
these stars of these two dates are tabulated below :— 


# 1 





© bam] Aina 1४, A. in 8805 B.C. R. A, in 8288 8.८, 


8 Auriga 0° OF OF +2° 9 88 
प्रां ~2° 0! 287 0° Of OF 
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There are two more points in this connection which have 
to be considered :—(1) The timo delermined, viz,, 8248 B.C, 
being about the time when the equinoxial colure passed through 
the star ५. Tauri, the question now arises what had the Vedic 
Hindus to do with the position of the aquinoctial colure in their 
sacrificial year ; and (2) why have we identified the star § Auriga 
of the 4th magnitude with Prajdpati, or why we did not take 
a Auriga which is a star of the Ist magnitule and which is 
called Brahmahjdaya or the ‘ heart of Brahmi,” 

With regard to the first point raised above we can say that 
the Vedic Hindus had ४ special sacrifice which was called 
Syamaka Agvayana the 86 millet harvest sacrifice which is 
thus described in the Kausitaki Brahmana,* LV, 12, 

^“ Next’as to Agrayana, He who desires proper food should 
sacrifice with the Agrayana. In the raina* when the millet 
harvest has come, he gives orders to pluck millet, 

The new moon night which coincides with that time, on it 
should he sacrifice and then offer this sacrifice, Tf ho 18 9 full- 
moon sacrificer, he should 80९11000 with this and then offer the 
full-moon sacrifice, If again he १681168 9 nakgatra, ho should 
in the first half of the month look oul for a malsatra and offer 
under the naksaira which he desires.’’ 

—~ (Keith) 

Woe have not any interest in discussing the small inaccuracies 
which may he found in Keith’s translation; but we take 
that the rendering is substantially correct, The Sydmika sasya 
or the millet is reaped in the month of Bhidra (lunar new-moon 
ending), which may begin from August, 19 to Sept. 15, and the 
full-moon of Bhidra oscillates between Sept. 2 and Oct. J, Tt 
is thus quite possible for the full-moon of Bhiidra to fal! on” the 


1 gat भाग्यपघागथपेनादायकामो ea) वपांलागते enna rama उत्तमा 
आह। afay aasaaratoemaa atesdatear यजेत। यदि dtdwe तथ्य dh 
waa aaa! ag aaagid (agea) पपच नचतस्दोद्य ufaq नदते (Hera?) 
कामथेत तकिन्‌ यरीत॥ 


2 ‘Cho raing last for णि months commencing fiom the day of snmmor solstice in 
North Indi. 
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23rd of Septombor as it did in the year 1934 A.D,, it fell on 
Sepl. 25 in 1923, on Sepl. 22 in 1926. Hence the full-moon of 
Bhidra is, what 18 illustvated as the Elarvest moon in astronomy 
and the Sy@maka Agrayona full-moon was atch a Larvesb Moon, 
This Agrayana full-moon or the harvest moon is also mentioned 
in the Mahébhérata as the full-moon at the Kybtikas (vide 
M, Bh., Vana, 82, 81-32; 82. 86-37; 84. 51-52 ; Anusdsana, 
25, 46). Tt appears that the Vedic Hindus had 10 use the 
autumnal equinoctial day in their sacrificial calendar, and the 
aulumnal equinoctinl day is more in evidence than the vernal 
equinoctial day. 

Tt was on such ¢ full-moon night when the sun was al the 
aulumual equinox, that the conjunction of Prajipati and Rohini 
(ic. of SAurtga and ० Tauri) by the almost simultaneous crossing 
of the moridian lino was observed, ‘The dato as we have 
ascerivined was about 3245 B.C. whon the vernal equinox colure 
passed almost sbreight through the star ० Tauri, Now-a-days o 
full-¢moon near the star Rohini (Aldebaran) happens on the 2nd 
Decomber, Irom tho 28rd of Seplomber to the 2nd of Decem- 
ber the numbor of days=70, and at the rate of 74 years for the 
shifting of tho oquinoxes by one day, the timo elapsed 
becomes 5180 years, tho dalo becomos nearly tho same 3245 BC. 
The astronomical phenomenon was that at the full-moon, § Auriga 
wud ५ Tauri, almost simultaneously were observed to cross the 
meridian abont the date found here at the place of the 
00861961 

As to the second point why we have taken 8 Auriga, ४ slar of 
the 4th magnitude for Prajipati, T would say that it is this 
slat that is callod 80 in the Sirya-Siddhdnta ' which has T trust 
faithfully brought down the tradition to our own times, Again 
प Auriga represents the head of Auriga, and it was not improbable 
that this sumo constollation used to be called Brahmi in the 
Vedic literature. The stat may now be one of the fourth magni- 
tudo, if was perhaps not so inconspicuous in those duys, viz., in 
tho thivd millennium 3.6, 11106 whole solar system has been 
swooping through space lowards either the consleliation [16८4166 


1 StiryaSiddhanta, viii, 90, 
9014087 
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or Lyra, and the stars in the constellation Auriga being almost 
diametrically opposite have been steadily growing less and loss 
bright, Hence 8 Auriga was not so inconspicuous before the third 
millennium B,C. ‘The tradition preserved in the modern 
Sirya-Siddhanta thot Projapati itself is the atar § Auriga cannot 
thus be ignored, 

Again the star a Auriga is called in the Sérya-Siddhdnta 
Brahinahydaya or the “ Heart of Brahma,” and the Mahibhiarala 
1666 tells us that ‘Rudra then pierced the heart of 
Yajaa (Prajapati) with a dire (randra) arrow, and Yajia (or the 
Sacrifice) fled therefrom in the form of ४ deer with Agni 
(6 Tauri ?}, That एषु, (Sacrifice or Prajipati) in that form 
reached the heavens and shone there, being followed by Budra,’”* 
Here Rohini or Aldebaran does not come in. We havo to considor 
the cage of the two stars which have almost the same celestial 
longitude ; and these were for 560 A.D. equal to 62° 32 and 
61° 60’ respectively of 6 Tauri and a Auriga; their celestial 
latitudes were 5° 22! N and 22° 62’ प, ‘This is rather confusing, 
no astronomical interpretation is possible and the Mahibbirate 
legend is quite unintelligible, The legond of Prajiipati and 
Rohini astronomically interpreted does not yield the V. Wquinox 
at Mrgasirisas was supposad by Tilak in his Orion, pp, 20 et, seq. 


1M, Bh., Sauplika Parvan, 18, 10.14 + 
५ तवः was’ fata Gia दि पिष । 
अपृक्रान््ततो ae खगो भूवा BUTT: ॥ 
सत॒ तैनैव पै दिवं प्रप्य व्यराजत | 
aaa ata युधिष्ठिर नभःस्यक्ते ॥ 


CHAPTER xu 
VEDIC ANTIQUITY 
Solstioe Days in Vedic Literature and Yajureeda Antiquity 


In the pregent chapter it is proposed to exmine first if the 
Vedia Hindus knew of any method for determining the day of 
the winter or of his summer solstice, and secondly to interprot 
the various statements as to the solstice days as found in the « 
Kausitaki Brélimana, the Yajurveda and the Mahébharata and 
to settle the approximate dates in Vedic chronology as indicated 


by these statements, 
(1) The method of finding the solstice days in Vedio 


Literature. 

The method of the Vedic Hindus for determining tho solstice 
days ig thus expressed in the following passage from the Attareya 
Bralnana!: 


wnfiataqrecatr विषुवन्तं मध्ये datave eft पतेत पे दैवो एक- 
विंशेनाऽदिष्यं खर्गाय शोकायादयच्छन्‌ इति। a एथ ga एकविंशः इति । तख 
दशवानस्तदद्छानि विवक्तं भवन्ति दक्शपरस्तान्‌ मध्य एष wafer उभयतो हि वा एष 
als प्रति्टितसलसादेरोन्तरेमीष्ठोकान्‌ यन्न यथते इति । 

aa वै lar दिव्य खगाषठोकादवपातादविभयुस्तं विभिः खगैलोकेरवसतात्‌ 
भ्रषयुतभ्नुवन्‌ सोना तै तयः खर्गाकोकासलपराचोऽतिपातादविभयुस्तं तिभिः खगौ 
परसतात्‌ प्रष्यसम्छुवन्‌,। स्तोमा वै सयः खगौ ोकासतू्योऽवसतात्‌ ware भवन्ति 
प्रयः परान्‌ पथ्य एष एकविंश उभयतः सखरलमभिधतः उभयतो हि षा एषं 
स्मरसानमि्ठत स्तसादेषोऽन्तरेमीष्ठो्ान्‌ यज्ञ ग्यथते । दति । 

Siiyanw hos failed in' his exposition of this passage which 


relates lo observational astronomy, and no one who is unacquaint- 
ed with this branch of science can possibly bring out any sense 


1 dAilareya Brakovoga, 18, 18, quoled by 8. B, Dikgita in his भारतोष्‌ ज्यातिःयाक्त) 
p. 47, 


156 ANCLEN'Y INDIAN CLLRONOLOGY 


of it, We follow Keith generally wilh some modifications 
in the translation which is given below : 

“They perform the वणाद day, the Viguedn, in the middlo 
of the year; by this ऋवणा day the gods raised up the sun 
towards the world of heaven (the highest region of tho hewvens, 
vtz., the zenith). For this reason this sun (as raised up) is 
(called) Bbavinéa, Of this Bhaviiisa sun (ov the day), the ten 
days before are ordained for the hyinns {0 be chanted during the 
day; the ten days after are also ordained in the same way ; in 
the middle lies the Whkavinga established on both sides in the 
Viraj (a period of ten days). Ib is certainly established in the 
Viraj, Therefore he going between (the two periods of 10 days) 
over these worlds, does not waver.’ 

‘The gods were afraid of this Aditya (the gun) falling from 
this world of heaven (the highest place in tho heavons) ; him 
with three worlds (diurnal circles) of heaven (in the heavens) from 
below they propped up; the Stomas aro the three worlds of 
heaven (diurnal circles in the heavens), They were also afraid 
of hia falling away upward ; him with three worlds of heaven 
(diurnal circles in tho heavens) form above thoy propped up ; 
the Stomas are the three worlds of heaven (diurnal circles in 
the heavens) indeed. ‘Thus three below aro the saptadasus 
(seventeen), thiee ubove ; in the middle is the द्वा) on 
both sides supported by Svarasdnans. Therefore he going 
between these Svarasdmans over (1686 worlds does not waver,’ 

The Vedic year-long sucrifices were begun in the earliest times 
on the day following tho winter solstice. Tonce the Visuoan 
or the middle day of the yeur was tho summer 8५1861८0 day. 
The above passago shows thal the sun was observed by the Vedic 
Hindus to remain stulionary, iv., without any change in the 
meridian zenith distance for 2 days near the summer golstice. 
The argument was (his that il the sun remained slationary for 21 
days, he must bave had 10 days of northerly motion, 10 days of 
southerly motion, and the imiddlo (eleventh) day was cortainly 
tho day of the swnmer solstice ; hence the sun going over these 
worlds, in the inlerval belwoen the two poriods of 10 duye on 
sither side, did nob ‘waver,’ Thus from a rough observation, 
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the Vedic Hindu could find the real day of the summer ox winter 
8018106. 

Tho next passage from the Ailareya Brahuaya (not quoted) 
divides the Virdj of 10 days thus : 10 =0 + 1 4-3 ; the first 6 days 
were sot apart for a Sadaha period, followed by an वादेक or 
extra day and then came the three days of the three Stomas or 
Svarasdmans, Tho atirdtra days before and after the 8019108 
day were respectively styled Abhijit und Visvajit days, 1४ may 
thus be inferred that the Vedic Hindus by more accurate observa- 
tion found later on that the sun remained stationary at the 
summer solstice for 7 and not 21 days. 

Question may now be asked how could they observo that 
tho sun remained stationary for 2! days and nob for 28, 27, 29, 
or 81 days, This deponded on the degree of accuracy of observa- 
tion possible for the Vedic Hindus by their methods of 
morsurement, ‘They probably observed the noon shadow of 9 
vertical pole.’ Tf we assume that the obsorvation was made 
at tho latilude of Kuarakgotra (aboub 30° N) and when the 
obliquity of the ecliptic was aboul 24° 15’, und the height of the 
polo was (पन oqual to, say, 6 fl., then: 


(a) Whon the sun had ५ longitude of 80°, tho length of the noon- 
shadow =7'44 in, 

(0) When the sun had a longitude of 87°, tho longth of tho 
noon-shadow = 6'U8 in, 

(0) When tho sun had a longitude of 00°, the [जहका of the noon- 
shadow =6'98 fn, 

Now 7.44 in. ~ 6°08 in. =0'61 in. and 6°98 in. ~ 6°08 in.=0'08 in, 


Hence by using any sorb of measuring rods, they could 
pethups casily discern « change in the noon-shadow of about 
half an inch, bub a difference of ‘O05 in. was, of courso, quite 
impossible of percoption with them. ‘They could thus infer that 
the sun romained atalionary ab the summor solstice for 7 days 
when they used any mougiing rods aud when thoy used rougher 


1 Anothor method possible for the Vedtu people wax to obsgoive the sun's 
diuplitudo nour about bho 4. Sulation dny, and this was found to temein atallonny 
for ध], days. 
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methods they could conclude that the sun remained stationary 
for 21 doys at the summer solstice. 

At the winter solstice, the corresponding lengths of the noon- 
shadow would be 8 ft. 3°46 in., 8 fl, 4°84 in, and 8 (1. 4.94 in, 
respectively, ‘I'he changes in the length of the shadow were 
consequently 1.88 in. and 0°10 in. vespeatively, 

Tt should thus be clear that the Vedic Hindus knew how 
to determine the summer or the winter solstice day. When they 
found that the sun apparently remained stationary ab Lhe solstice 
for 21 days, the true solstice day was the 101} ond when they 
found that the sun remained stationary for 7 days, they took 
the 4th day as the real solstice day." 

This finishes the first part of this chapler, Wo now poss 
on to consider how lhe Vedic Hindu stated his day of the winter 
solstice in successive ages, Some of theso stutements aro 
the following :— 


(a) ‘Tho sun turned north on tho now-moon of Magha ended, 
(BR) ooo [ड्‌ त्वम of Magha, 


(Cc) oy ५ ++ +» +, Lull -mmoon of Maigha, 
(@) ++ + +) ++ ono day before full-moon of Magha. 
(6) >. “sh 5 1 on the new-moon of Magha bogun, 


॥ The other method of dolormining the solstice duy 18 deserihed in Byhat Salata 
of Varahamihna. Chap, III, 8 :— 


दूरस्यचिङ्गवैधाददयेऽसमयैऽपि वा सदरसाथोः । 
छायप्रतेणनिगैसचिङ्ग वा awe स्ति Hei 


1 {he solstice day may be dofetmined by obseiving the cofnaidenve of the aun at 
the time of rising or setling with a distant sign-post or by the marka of ontranco or 
exit of the tip of the shadow of ४ gnomon in a large horizontal ciole (having for its 
centro the foot of the gnomon).' Hoo two methods are deseribed by Vorihamihire 
in the fist of which tho sun's amplitude at sunrise or sunset is (0 be observed. If the 
Vedic Hindus followed this mebhod, they could perhaps ०0861९6 the sun to remain 
stationary, t.¢ , withonl any appreciable change of amplitude, for 21 duys near tho 
80181168, Té does not appear mobable thut the second method was followod by the 
Vedio Hindus, In this connection tho method followed by the Diuids of the anojont 
Britons, with heir cromlechs (stone cycles) as 916 seen in Lhe Salisbury plains in 108" 
land, for determining the १०१७१८९ days may he compared. ‘lho frat method desoribed by 
Vu ibimibire roadily led to the obsorvation of the holincal sing of stata in differont 
86180118 ag has been found in the Vedas, 
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As wo shall see later on, these statements as to tho day of 
the winter solatice occur in Vedic literature. The month of 
Magha (lunar) may begin now-a-days from the 15th of January 
to the 11th of February. What then is the meaning of this 
month of Mégha as referred to in the above statements? Why 
should the sun’s turning north be connected with a particular 
phase of the moon of such ४, movable month ? Unless and until 
we can answer the above questions satisfactorily, we cannot hope 
to interpret any of the above statements, 

We have very carefully considered the above questions and 
we may slate our finding in the following way: 

Tho Vedic Hindus did not have a sideronl reckoning of tho 
year ; they followed & reckoning by lunar months of which 12 or 
13 formed the year; in their reckoning the month of Mdagha, 
as it came every year, did not begin in the same part of the sidercal 
or the tropical year ४8 it does not begin now also, If they had 
in use a sidereal calendar, they could state the solstice days by 
oxact days of such a enlendar, Unfortunately this they had nol. 
They found out a particular lunar month of Magha (not occurring 
every year) to fix the beginning or the end of tho five-yearly 
luni-solar Vedie cyclo, and they stated tho solslico days in 
veferenco to the phaso of the moon of such a month of Magha, 
The winter solstice day was the beginning of the Vedio five-yenrly 
cycles or Yugas and Sdivatsara ox year-long Vedie sacrifices 
wore begun in the carliost times also from the day of the winter 
80181100, Tt is thus necessary for us to find the true meaning 
of thia peculiar month of Magha; how it began ond what were 
ils characteristics. 


Meaning of the Month of Magha for Vedic Cycles 


As to the beginning of the month of Magha which was used 
for starting the Vedie five-yearly cyclos the Jyantlisa Vedanigas 
(1400 B.C.) say : 

EN TAN यदा साकं सचासवौ । 
सात्‌ तवादिुगे माघस्तपः शुद्धोऽयनं यदक्‌ ॥६॥ 

‘When tho sun, tho moon and the Dhanisthis (Delphinis) 

0४061 the heaven together, it is the beginning of tho Yuga (ic. 


160 ANCIENT INDIAN CHRONOLOGY 


five-yearly Juni-aolar cycle), of tho month of Magha or Tapas 
of the light half and of fhe sun’s northerly course,’ Lenco 
this month of Adgha as used for starting the Vedic cycles mual 
begin with the new-moon at Delphinis. In the Jyautisa (त्वत्त 
time the day of the very beginning of n such a Magha was tho 
day of the winter solstice and thus it marked the beginning of 
the tropical month of Tapas, the first of winter. 

As to the time when the use of this month of वक्तवा was 
accepted for making the Vedic calendar, we have the following 
passage from the Mahdbharata: 

(अभिनित्‌ सपद्ठ॑माना तं रोहिण्याः कस्यसी खला | 
दच्छन्ती sagat तात तपस्तु" वन गता ॥ 
aa gals ag’ ते नक्षवं गरनाच्रय्‌ तम्‌ । 
कालं त्विमं परं स्कन्दं बरह्मणा सष चिन्तय ॥ 
धनिष्टादिस्तदा कारो ब्रह्मणा परिकल्पितः 1 
रोहिणी दभवत्‌ पूर्वम्‌ एवं संख्या समाऽभवत्‌ ॥ 
एवसुक्ते तु शक्रोण कत्तिकाश्चिदिवं गताः | 
aera’ सपक्षी्षाभं भाति agra ॥ 
20, Bh, Vana, 230, 8-11, 

“Tandy Abhijit (.c., abyra), the younger sister of Rohini, 
being jealous of her, has gone to the forost 0 perform austerities 
with the desive of atlaining the position of the elder. Tam 
thus confounded at this incident as one दकत्व has been 
deflected from heavens. Hence O Skanda, please find this time 
in consultation with Brahma,” Then Brahmi fixed the time, 
beginning from the Dhanis{hés, and Rohini (a Puuri ov Aldcbaran) 
became the first star. Tn this way the number of nakgalras 
became proper (Sama). When Tndra thus sspoke to Skanda, 
the Irttikés flew to the heavens as the naksalra (star group) 
with seven heads, as il were, and it still ahines a8 tho one of 
which the presiding deity is Agni (Ivire).’ 

The passage quoted abovo shows that it was Brahmi, a person 
of very high antiquity whose name was forgotlen, who slarlod 
the reckoning of time from the new-moon at the Delphinis, when 
Rohini became the first slar, and tho एति rose very probably 
exactly ab the east, [86 we hayo the time when the Vedic 
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five-yearly luni-solar cycles came to be started with reference to 
{he month of Magha, 

Now in Vedic literature Hohini means two slars, viz., Rohini 
proper (Aidebaran) ox Jyegthé (Antares)? Tor LO81 A.D. their 
longitudes were 68° 49! and 248° 48! uccording to our calculation.? 
Hence (11686 stars differ in longitude by almost 180° degrees, and 
had xespectively the longitudes of (° and 180° at about 
8060 B.C.’ 

This was (16 approwimate date when the month uf Magha 
with its beginning with a new-moon at Delphinis was agreed 
upon as the standard month with reference to which the five- 
yearly Vedio luni-solar cycles were started and intercalary months 
were determined. Tt was about this time that the number of 
naksatras (lunox mansions) was fixed at 27 by rejecting Abhijit 
(Lyra), Ib ia here not necessary for us {0 attempt an explane- 
tion of the rivalry between either of the Rohinis and Abhifit. 

We have up to now seltled that one feature of this standard 
month of Magha was that it should begin with 1 new-moon near 
the Delphinis, Another feature which follows from this is that 
it should have the full-moon near the slar Majhd or Regulus, 
as the moon takes aboul 47 days, at the mean rule, to pasa 
from 6 Delphinis to ० Leonis or Magha, 

The third feature of this standard month of ततव was that 
at its last quarter (astakd), the moon should be conjoined with 
Jycstha ov Antéres as the Apaslamba Grhya Siitra says :* 


या avert: पौणंमाखया उपरिष्टाद्‌ ्यष्टका तस्याष्टमी ज्येष्ठया सम्पथते तामेकाष्टकेष्या- 
क्षते । 


1 वृत Samhita, 4,4, 10. 

2 According to Burgess those stars had tho ९८०1०४६१] longitudes of 49° 45’ and 
920° 44’ in 860 A.D, Translation of tho Saya Siddhanta, Cntoutta University 
Reprint, 0" 248, 

3 Pho conjunction of Aldebaran with the full-moon conld perhaps only be 
observed by ther simultaneous meridian prasages on the equinoxinl day in the Vedio 
limes. The celestial pole of the time wns very ucar lo ९ Diaconis, ‘Whe other possible 
mothod of observing Uns conjimotion of the fullemoon with Aldebaan on the equinoxiat 
day wns by joining tho polo atar with tho moon and Aldebaran. In hoth these 
methods it waa tho R, A. which was really taken equal to Zero, and the date for 
that comos oub to be 5288 B.0, 

4 Apastamba वीव Altra, viii, 81, 10, 


‰1--1108); 
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‘The Vyastakd which comes ufler tho full-moon at Magha 
(Regulus), has its eighth day (of the dark half) or last quarter 
with the moon at the star Jyestha or Antares ; that ia called 
Ekastaka.’ 

The moon takes at the mean rate 7°645 days or roughly a 
quarter of a aynodic month to pass from Regulus to Antares. 

Thus we come to the conclusion that the Vedic standard 
month of Magha,in reference to which the Vedic five-yearly 
luni-solar cycles were started and winter solstice days in 
successive ages were determined and stated, had three characters, 
viz., (1) New:moon at Delphinis, (2) Full-moon at Regulus, and 
(3) Tsast quarter at Antares. This month of Magha did not and 
also does not come every year. We shall henceforth call this 
month the Vedic Standard month of Magha. 


The Vedic Standard Month of Magha in Present Times 


We can now ascertain how end when such a standard Magha 
occurred or may occur in our own times, Tor 1981 A.D., 
6 Delphinis had a longitude of 815° 22/, a Leonis 148° 53), 
a Scorpionis or Antares 248° 48’ nearly, Hence this standard 
month of Méagha should begin about the bth Lebruary, should 
have the full-moon shout the 18th February, and the last quarter 
about the 28th February. If we look for such 0 month coming 
in our own times, we had it as shown below :— 





प [ दद [ प [प | द 











Be १३ एणता 
Year Ree mone | Full-moon Last quai tor | अ 
1924 Bob. 5 | , Feb, 20 7०0. 9 Mar. 5 
1927 Feb 2 Feb 16 Beb, 24 Mar, 8 
1982 Feb, 6 Fob, 22 17५0. 28 Mar 7 
199 Feb. 8 { Feb. 18 16). 26 Mar, ¢ 





eed 


The Vedic standard month of Méagha is thus not siriclly 
unigue in its position in the siderenl year, All points considerod 
we ate inclined to take that thie Magha happened in our time 
in 1924 A.D. from the bth Pebruary Lill the Sth March, This 
year and this month we shall use 88 our gauge your and month 
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in interpretimg the different statements of the days of the 
winter solstice as occurring in Vedic literature.’ 


(i) Statements of Solstice Days in Vedie Literature 


We are now going io state and explain the references 
from the Braélumanas and other works which either directly state 
or indicate the winler solstice day of the successive Vedic 
periods. 

(A) The first reference is from the Kausitaki Brahmana, ond 
it was first found by Weber: 


स वै माघस्यामावस्यायसरुपवसल्युदङ्ढावत।सम्‌ पेमे वसन्ति प्रायणीयेनातिरा्ेण 
यक्ष्यमाणास्तदेनं प्रथममाप्नुषन्ति तं चतुविं शोनारभन्ते तदारभ्भणीयस्यारम्भणीयष्वं स 
पष्मासानुवदढेति तमृष्व + षद्ैशनुयन्ति स॒पण्माधाुदडडित्वा तिष्ठते दक्षिणा 
चतस्य पेम वसन्ति वैषुवतीयेनाह्य यक्ष्यमाणास्तदेनं द्ितीयमाप्तुचन्ति स षण्मासाभ्‌ 
दक्षिणेति तमादृ्तेः षद्ैः अनुयन्ति स॒ पष्मासान्‌ दक्षिणेष्वा सिते eqesrad- 
waaay agmatine यक्ष्यमाणास्तदेनं॑तृतीयमाप्नुवन्ति तं यत्तिराप्युबन्ति 
Ruiter वे dane संबतूसरस्यैवासत तदतैषाऽपि यक्ञगाथा गीयते । 

अष्टोराक्षाणि निदधद्‌ ऊणा वा ger धीः 
rarer दक्षिणा निश्यः षडदकछेति qeatt | 

ति धडये प उदद्ूमासानेति ve दक्षिणा तद्वै न afer कारे दीक्षेशश्णनागतं 
सस्यं भवति व्रकाष्यह्ानि भवन्ति संवेपमाना अवश्छथाडुदायन्ति तसाद न दीक्ेरं- 
्रतरस्यामावस्याया एकाह उपरिष्टाद्‌ दीक्षेरन्‌ आगतं सस्यं भवति महान्स्यहानि ware 
संपेपमाना भवन्रुधाहुदायन्ति तस।देतत्‌ स्थितम्‌" t 

This passage has thus been Wanslated by Keith in bis Rg-Veda 
Brahmanas + 

‘On the new-moon of Magha he rests, being about to turn 
northwards ; these also rest, being about to sacrifice with the 
introductory atirdtra ; thus for the first time they obtain him ; 
on him they lay hold with the caturvimdsa ; that is why the 


॥ 1106 yoor 1021 A.1). 13 also ahnilat to tho you 80 A.D of which tho Ist day of 
Magha wan tha opoch of the Paitdmaha Siddhinta of the Paneasiddhintika of 
Vorihambiie. ‘Whe interval of 1६41 sidereul yenre=078582-73 da and 22808 lunations 
= 678588 06 da. 1116 differonce is only about a day, 

४ Kaugttakt Bralnane, xix, 8 
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laying hold has its name. He goes north for six months ; 11111 
they follow with six-day periods in forward arrangement, = व्रा 
gone for six months he stands sliil, being about to turn south- 
ward» ; these also rest, being about to sacrifice wilh the Viguount 
day ; thus for the second time they obtain him. He goes south 
for six months ; they follow him with six-day periods in reverse 
order, Haying gone south for six months he stands still, and 
they about to sacrifice with the Mahdorala day obtain him for 
the third time. In that they obtain him thrice, the year is in 
three ways arranged. Verily it serves lo obtain the year, With 
regard to this, this saciificial verse is sung, 

Ordaining the days and mghis, 

Like a cunning spidor, 

For six months south constantly, 

Vor six north the sun goelh, 

For six months he goes north, six south, hey should not 
conseciate themselves at this time ; the corn has nol artived, 
the days are short, shivering they come ont from the final barh 
(qablytha), Therefore they should not consccrato thomeelves 
at this time. They should consecrate themselves one day after 
the new-moon of Gaitra ; the corn has come, the days are long, 
not shivering they come out from the final bath. ‘Therefore tat 
is the rule’, 

Here it is definitely stated that on the the new-moon of Mayha 
the sun reached the winter solstice.’ This new-moon is without 
any doubt thal new-moon with which Aldgha ended. ‘he 
definition or meaning of this month of Al@yha has been found 
before. ‘This statement shows thal the 5th of Mareh, 1924 4, 1). , 
was the true anniversary of this detormination of the winter 
solstice. Now on the 5th Maich, (924, G. M. noon, the sun’s 
mean longitude was 

== 342° 57! 46" 
= 942° 58 to the noavost minuto. 

‘This longitude was near to 270° in the year of thia determina- 

tion of the solstice day, Lt shows a shifting of the soltioas by 


1 Phis is perhaps the oldosb tradition of the solstiga day as rororded in’ this 
Brilmaya, 
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४० 72° 68, representing ४ lapse of aboul 5,268 years, till 1924 
AD. But we have yet to allow for the sun’s equation, Now 
in 5244 centuries belore 1900 ^. the lougitude of the 
sun’s apogee was = 11° 30! nearly and the eccentricity of the 
solar orbit was about ‘018951, ence the sun’s equation for the 
mean longibude of 270° was, + 2° 8 nearly. 

This equation of + 2° 8’ is now applied to the mean longitude 
of the sun on the Sth March, 1924, at G. M. noon, viz., 342° 58!, 
The result obtained, viz., 345° 6’, was equal to 270° in the year 
of this determination of the winter solstice day. lence the total 
shifting of the solstices becomes 76° 6! nearly ; this indicates o 
lapse of 5,444 years till 1924 A.D,, or the date of this determina. 
tion of the solstice becomes near to 3521 B.C, Now as we want the 
year similar to 1024 A.D, 08 regards the moon’s phases in relation 
to the fixed stars, the date arrived at requixes a hitle adjustment, 
Wo have already obtained’ the Juni-soler cycles of 8, 19, 160, 
1939, etc., years in which the moon’s phases near to fixed stars 
repeat themselves, 

Now 5444 = (1989 x24+160x9+10x648)+4, Hence elapsed 
yours must now be taken as 5440 from which tho required year 
comes out to he 8547 B.C, 

‘he sun then turned north in 35.7 B.C. on the new-moon 
day of Maghu and the first year of the luni-solar cycle commenced 
from the said new-moon ५४, ‘The question now 18, ‘ how could 
thoy find the next‘wintor solatico day.’ They counted /ull 366 days 
or 19 months and 12 nights alter which they estimated that the 
sun would reach the winter solstice. This sort of reckoning 
continued till tho fivo-yearly cycle of 62 Iuouwr months was 
exhausted. They thon ‘thought that the same lypo of Mdgha 
returned, or they might chock their reckoning in 3, 6, 8, LL or 
10 years by actual observation. Ifence their predicted day of 
the winter solstice, when not checked by actual observation, was 
01171001 always in error, but perhaps was still withia their limit of 
21 days, Their observed solstice days, however, wore always correct. 

Tt may ho asked how tho Vedie year came to have 366 days 
ov 12 Jnnar months + J2 nights. Ctenerally this your is stated 


1 Uhapter 1, p. 27, 
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in many places to consist of 360 days only. How is this 
discrepancy to be explained ? Ina half year there were the 
ordinary 180 days + 2 atirdtra days, then came the Visuodn, 
the middle day of the ycar which belonged to noilher half 
and then came the other half with 180 days + 2 atirdira days and 
lastly came the Mahdavrata day. In all, therefore, there were 
in the year 2(180+2)+2 or 866 days. Of the two atirdiras 
of the northerly course, the first was the Préyaniya and the 
second the Abhijit day. Similarly in the sun’s southorly courso, 
the first atirdtra day was the Visvajit doy and the other had ४ 
suitable name, ‘Lhe Vedio ycar had thus 366 days or 12 Iunations 
+ 12 ‘nights,’ ? 

One point more we want (0 settle ts that when tho Vedic 
year was taken to begin, ‘The answor is now easy, Tho 
Vedic year normally began on the day following the winter 
solstice, and winter then began and lasted for two months, 
Winter was thus the first season of the year. There was noxt 
felt the difficulty of beginning the yoor-long sacrifices wilh the 
winter solstice day, as the time was unsuitable on the ground 
of its being extremely cold, us it was the non-harvesting timo and 
as the days were then very short, वभो rule was mado to 
begin these sacrifices, nol from the wintor solstice day bul full 
two months and one day or exactly 60 days later, when spring 
seb in, or as the text says, ‘ One day after Lhe now moon of 
Caitra, Thus the firs’ season, though winter formerly, became 
spring in later reckoning (sacrificial year) and winter then became 
the 1४87 season of the year. 

We have found out the year when the sun turned north on 
the new-moon of Magha to have been 8517 B.C. by taking tho 
standard month of Médgha ox the one which happoned from the 
bth of February till the 6th of March, 1924 A.D. Our dato ts 


1 Of. fanaet सषटषष्टिरब्दो पद्धत्ैवोऽयने | 
Ydajuga Jyauliga, 28, 
“A year is thtce hundred with sisty six of days, fu it thera ora five seanons and 
lwo courses (of fhe sun)."" 
In this connection it should be romemberod that tho atidtia days were nob 
reckoned in the aucrificial calendar, 
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perhaps liable to shifting of about ono or two conturies cither 
way if we took the gnuge year to be 1927 01 1992 A.D. This 
amount of possible shifling must be considered negligible at such 
aromote age. Tt is perhaps noedless (0 point out thal unless we 
ean find out a correct interpretation of passages like above, no 
determination of time would bo possible. 

A question may yeb be raised, if of the phrase ‘ the new- 
moon of Magha,’ the word Magha means the full-moon ending 
month of Magha, Our answor is that we have takon the month 
of Magha as the new-moon ending not withoul any reason. Tn the 
Fyautisa Veddrigas we got the new-moon onding months alone ; 
not a single verso in them can be interpreted to mean the full- 
moon onding months. In the caso of tho new-moon ending 
Magha, wo bavo established three distinctive peculiarilics ४६ 
already pointed out and that such a month of Magha was 
associatod with the wintor solstice day and the starting of the 
Vedic five-yearly oyclo or Yuga. The word Magha as used in 
connection with tho solstice days must havo a definile meaning, 
१,८१, nus moan more or less a unique synodic month not occurring 
every yeur, As to the full-moon onding Mayha, we have not ‡०॥ 
discovered any unique meaning oither from the Jyaulisa Veddrigas 
or from othor Vedie literature, Thus while. wo are so much 
m doubt 06 lo tho characters of a unique full-moon ending month 
of Mayhu, the characters of the now-moon onding 1124114 are 
very clear and well-pronounced, We thus consider it fruitless 
to speculate upon the characters of a Vedic full-moon ending 
unique Magha to intorpret the references like the above.' We 
now pass on to our noxt roference. 

(13) ‘This reference was quoted by Tilak in his ‘ Orion 
pp. 44-48 and ruus as follows > ; 


संवतूसराय Arann एकाष्टकायां deter पै संवत्सर पतनी यदेकाषटकै- 
तस्यां वा पप vat ule त्रसति साक्षादेव संवतूलरमारभ्य deta oma’ वां पूते 
संघतसरस्याभिवीक्षते य एकाष्टकायां दीक्षते अन्तनामाघरतू भवतः seta एते aaa 
साभिदीक्षति य एकाष्टकायां वीक्षते aca, भवतः wet पूर्णमासे दीक्षेरन्‌ 


‘on 


1 Yurthor tho ताण ending Magha cannot include the Zhkdg{aka day qe dofned 
hofore. ‘Lhia is a 6६०11008 defeat of the full-moon cnding months. 
% Vuittirtya Samhita, VIT, 4, 8, also Taydye Brahmaya, V, ol. 
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Be at एतत्‌ daar यत्‌ फल्गुनी पूरण॑मासो gea एव संवतूलरमारभ्य वीते 
तस्यैकैव निर्या यत्‌ साध्ये Aga aad चिकषपूर्णमाते दीक्षेरन्‌. we वा एतत्‌ 
dara यञ्चिवापू्णमासो सुखत एव संतूसरमारभ्य dels तस्य न काचन निर्या 
भवति चरर पुरस्तात्‌ doar दीक्षेरन्‌ तेषामेकाष्टकायां क्रयः सम्पयते तेनेकाकां 
न daz, कुवन्ति तेष पूर्वपक्षे सुत्या aad पूवव॑पक्चं मासा अमित्तम्पन्त ते पूव॑पक्ष 
उत्तिष्टन्ति aged ओपध्यो वनस्यतवोऽदुतिषन्ति तान्‌ कल्याणी कील्तिरदुत्ति्ठ्या- 
waka यजमाना इति cag सर्वे राध्नुवन्ति ॥ 


This passage is from the Taillviya 5071110, The Tandya 
Bidhmana bas also almost the sane passage wilh slight allera- 
tions as may he seen from पुण quotation in his ‘Orion.’ Wo 
translate the above passage following him generally thus : 

‘Those who want to consecrate themselvos for the yearly 
(year-long) sacrifice should do so on the Whastaka day, Thia 
is the wife of the year what 18 called Mhds{akd@ and he, the 
year, lives in her for this night, Thoso that conscerato on the 
Ehdstaka truly do 80 in a distressed condition, १8 itis tho 8006011 
(winter) which is reckonod tho last of the year. Thus (1086 
that consecrate on the कतत do so in tho roversod order 
as if marks the Inst season of tho year, They should 
consecrate on the full-moon at the Phalgus as it is the mouth 
of the year, They, thus begin the yearly (year-long) sacrificas 
from the very mouth ; but it has one defect thal the Vieuodn 
(the middle day of the year) falls in the rainy season, They 
should consecrate themselves at the full-emoon near = ८1/74 
(Spica or a Virginis), as it is the beginning of {ho year. They 
thus begin the sacrifice fram tho very mouth of the year. 
Of this time there is no fanlt whatsoever. ‘hoy shonld consecrate 
themselves four days before the full-moon (near (117), Their 
Kraya (i.c., purchase of Soma) falls on the एत्व [417 (here the 
last quarter of (क्तो, Thereby they do not render the Whaglakd 
void (i.¢., of no consequence)). (त्या Sulyd (i.¢., extraction of 
Soma juico) falls in the first (light) half of tho month. कलाः 
months (monthly sacrifices) fall in the firal halt. ‘They riso 
(finish) in tho first half, On their rising, herbs and plants riso 
after them, Aflor thein risos the good fame tliat these sncrificers 
have prospered. Thereon all prosper,’ 
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The Tatttiviya Sarihitd here records three days of the winter 
solatice, the first two of which were traditional and the last 
one most likely belonged 16 tho date of this book. These 
are; 

(1) The Day of Hhaslaka 
(2) The Day of the full-moon at the Phalgus 
(3) The Day preceding the full-moon of Magha. 

‘ Asin the Kausitaki Brahmana hore is expressed a dislike 
for ‘beginning the yearly sacrifices with the begining of winter, 
Some. centuries later than the tradition recorded in the 
Kausitaki Brihmana, it was observed that the winter solatice 
had preceded by nearly 8 days and fell on the Bkdslaki day, i.c., 
on the dey of the last quarter, of the Standard month of Magha 
on which the moon was conjoined with Antares. This day 
corresponded with the 27th February of 1924 A.D. of our tima 
Hence the date for this position of the wintor solstice aa obtained 
by observation comes oul to have been 298% BO. ’ 

{t was एणा] this time laken as ९ rule that the year-long sacri. 
fices should be “begun from the day of Whkdstakd, But as this 
was tho beginning of winter, it was considered unsuitable for 148 
purpose chiefly owing {to the exlreme cold nature of the season 
which mado the sacrificer shiver on coming out of tho water 
after tho bath of avabhytha, People ther came to think that 
the yearly sacrifices should be begun according to an older tradi- 
tion, viz., that the day of the full-moon night near the Phalgus 
was tho first day of the year. ‘This day had been thé day 
of the wintor solstice many centurios before the lime, The 
time when this was the position of the solstices was about 
4550 13.60, We cannot be sure if at this high antiquity there 
was anything like the standard month of Magha agreed upon, 


प Tho Parva किवत, quotas the following Waditional days fot the Gavdmayana 


saailfaos im 
FBull-moon days of Magha o of Caitra, ov tho वहुषु, The 8146 aro: 


परषैसास्यासनियमीऽमिशेषात्‌ ॥९०॥ भानन्तवधात्‌ त घतीखात्‌ ॥६१॥ A वैकाटकाश्ुतैः ॥९९॥ 
Parva 21101614, VL, ¢, 80-82 


{The commonintor Savaia quotes the Taiitiriya Samhita and the Tandya Bralmana 
for eluoldation ‘ 


a3 Most 7 
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Bul the sacvificers who thought that the MWhdstaké day was 
unsuitable for beginning tbo yearly sacrificos, caloulated that 
the full-moon at the Phalgus would happen #th of a month 
or 22 days later, and that the middle day of tbe ycar would 
happen 22 days after the sun crossed the summer solatico~a day 
which was almost at the middle of the rainy season. Hence if 
they began the yearly (year-long) sacrifices at the beginning of 
spring १,९., full two solar months or two lunar (synodic) months 
plus one day later, the Visundn or the middle day of the snerificial 
year would be the firab day of autumn and there would be 
no inconvenience due to rainy weather on that day. 

When the sun reached the winter solstice on the day of tho 
laat quarter of the standard month of Mdgha, spring would begin 
full two synodic montha plus one day later ; consequently the 
day most suitable for beginning the yearly sacrifices would be 
the day following the Caitrt ककव or the Inst quarter of 
Caitra, In its place the Taittiriya Samhild recommends thot 
yearly (year-long) sacrifices should he begun from the full-moon 
day of Cattra or Citra Paurnamdsi day, This being the beginning 
of spring, the winter solstice day was one day before the 
full-moon day of the standard month of Magha. 

This full-moon day of Magha corresponded with the 20th 
February, 1924 A,D,, and the year in which tho winter solstice 
day fell on the full-moon day of Magha was 2464 1,64.1 Tho 
time indicated by the rule of the Tailliriya Samhitd becomes 
about 2446 B.C, Judgod by this latest tradition vecorded in it, 
the date of the Tasttiriya Samhitd should he about 2146 B.C, 
The other two traditions which it contains were trne for about 
4660 B,C, and 2034 B.C. respectively, of which (he former js of 
doubtful value, 

(©) In the Mahabhérata, there are several passages which 
directly or indirectly indicate that the nights of the full moons at 
the Krtuikds and the Maghds, wero vespectively the wtumnal 


५ Might years aftor 2404 B.C., tho full moon of Mdagha fell one day Intor than the 
wintor solaiice day. In our finding thia year, 4४.) 2446 BO was the your in which 
Yudhighhira began the dévamedha snerifics. This has been [ए dlsonased on 
page B2, 
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equitiox and the winter solstice days and thus particularly 
auspicious for the performance of some religious observances: 


८1) कार्तिकी तु विरोषेण योऽभिगच्छति पुष्करम्‌ t 
प्राप्नुयात्‌ सं नरो छोकान्‌ ब्रह्मणः सदने ऽक्षयान्‌ It 


‘The man who goes to Pugkara specially at the full-moon 
at the Krttikdis, gets the blessed worlds for all times at the 
house of Brahmi,’ 


(9) कृत्तिकामधयोशरैव तीर्थमासाच् भारत । 
अन्निष्टोमातिरात्राभ्यां फषठमाष्नोति मानवः ॥ 


+ A person reaching a holy bathing place at full-moons at the 
Krttikds (Pleiades) and the Maghds (Regulus), ete, gets the 
merit of having performed respectively the Agnis{oma and the 
Aliratra sacrifices.’ 

Elere it is significant that the difference in celestial longitudes 
of Pleiades and Regulus 18 very nearly equal to 90 degrees, 


(9) क््ातीथैसहक्नाणि तिसः कोटयस्तथापरा t 
समागच्छन्ति मार्या ठु प्रयागे भरतषभ ॥ 


‘At Prayaga (the confluence of the Ganges and the Jamuna) 
ab the full-moon at the Maghds, three crores and ten thousand 
holy waters meet,’ 


(4) gett कृत्तिकायोगे गस्वा चैव समाहितः | 
dite पिधिवत्‌ स्नाप्वा पुण्डरीकफलः ete tt! 


‘On the full-moon at (क्क, if a man should go to the 
bathing place called पण्य and bathe in the Lauhitya (the river 
Brahmaputrs), according to Sastric rules with ४ devoted or 
prayerful mind, he would get the religious merit of having’ per- 
formed the Pundarilea sacrifice.’ 


1 #, Bh., Vana, 82, 81.99, 

2 M. Bhi, Vang, 84, 81-62. 

# M, Bh., Anuddsana, 28, 85-86. ५ 
M. Bh., Anudasana, 9, 46, 
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" " We have already ascertained the time when tho full-mogu 
day of the standard month of Magha was also the wintor solstice 
day; it was the the year 2454 B.0.* ‘Thé Mabibhivate 
references quoled above show that the old observers could 
ascertain that at this- time the verna] eyiimox was near to tho 
Kgttikds (Pleiades) and the summer solstice ut the Maghds (or 
near to the star Regulus), This position of the equmoxes and the 
solstices was perhaps tegarded as correct till up to 2360 B.C, 


(D) We now come to 9 different sort of stalement, not 
connected with the month’ of Magha, from the Brahimayas as to 
the beginning of the year expressed in terms of the fullness of 
the moon near to the Phalgus : 


अथातश्वातुम्मौलानां । agate प्रयुज्ञानेः megeat पौर्णमासं प्रयते 1 
qe चा एतत्‌ सम्बतसरस्य यत्‌ फाल्गुनी पौर्णमासी सुखसुत्तर ged एव्वं तदं यथा 
NATE समेतौ खातमिवमेतौ सेवतूसरसयान्तौ समेतौ ? 


“Next as to the four-monthly sacrifices, Tle who prepares 
for the four-monthly sacrifices, begins on the  full-moon 
night of the Phalgunis, Tho full-moon itight of the Phalgunis 
18 the beginning of tho year; the latlor two (ultare) Phalgus 
are the beginning and the former two (Pirve) the end (c., 
puocha or the tail). Just as the two ends of what is round (viz , 
the circle) may unite, so these two ends of the year are 
connected,’—(Keith) 

We proveed to find the time indicated by tho above passage 
on the hypothesis that this roference 81268 the day of winter 
solstice and not the beginning of spring. 


Awinter Solsticial Point and Deduced Date 


, We have now to 80019 the exact indiwation of tho winter 
solsticial point from the above Brithmanas reforence. The full- 
moon af the Piiroa Phalgus waa the lust night of the yoar, whilo 
tho full-moon ab the Ultara Phalgus tho firat night of the noxt 


प Chaplor Ul, Mahabharata, Haliyugea, pp. 40-49 
४ Kaugttahi Bratmaya, 6,1, 
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year. If we take the meaning that the sun reached the winter 
solstice at the fullemoon at the Pirva Phalgus, fvom such 
references, we arrive at the ycar 3298 B.C. On the other hand, 
if we take that the sun in opposition lo 8 Leonis marked the 
winter 80187106, the date comes out to be 8980 B.C. Hore is 
produced a difference of about 700 years. 

Now the Vedic full-moon nights wore not one but iwo in a 
lunar month, the first of which was the Anumat: Paurnamdsi and 
the second was the दक Paurnamdsi.'| These two full-moon 
nights were consecutive, Hence we should take the full-moon 
ovourring somewhere midway between the stars @ and 6 Leonis 
as indicative of the winter solstice day of this Brthanana period, 


Now the celestial longitude of @ Leonis for 198. A.D. 
= 162° 24’ 
and tho celestial longitude of 6 Feonis for 1981_A.D. 
४ = 170° 41/ 

“, The mean of the longitudes of these stars for 1081 A.D, 

= 166° 82! 

Now on tho 6th Match, 1028, 9 full-moon happened ab 
J2 bre, 84 min, G, M.T. ond the sun at (. M. noon had the 
longitude of 345° 40/ neaily. From which the total shifting of 
the solstices becomes 75° 40’ as ए first approximation, The date 
comes out to be about 3550 13,0,, which we understand to ba 
earliest date for the inception of Brdhmana literature 08 deduced 
from the above statement, 

Lf the full-moon day of Phalguna be distinctly indicated as 
the beginning of Indian spring, in any of the Brahmanas, the 
work in question must belong lo a date of which the superior 
limit would go down to about 625 B.C, as will be set forth 
Jater on. 


Conclusion 


We have thus shown from the direct statements as found 
in the Bréhmanas, thel tho beginning of this clags of literature 
and of the religious ceremonies prescribed in them began from 


1 Ailareys Brilunaya, xxvuz LL, ele. 
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about 3860 B.C, The aciual dates arrived at are tabulated 
below ; 








पद [प्व द्व arlived at Referonce or basis Gauge your and dato 
(approximate) of date 0011661 to W. 8, Day 
8660 2.0. {D) 1098 A.D. 6th Maioh 
५४17 BO, {A) 1021 A.D, 5th March 
2034 B.C. (B) » on 9961 Beb, 

2454 B.C. 
to (©) + „+ 00] Heb, 

2850 1.6. 








The above dates indicated in the Brdhmanas, cannot be all 
classed af mere traditions, The year of the Bhirata battle faila 
within this range and was the year 2449 B.C. as has been 
established in Chapters I-III, " 

As to the references which use the month of Médgha for 
stating the 80181106 days, the gauge year could os well be 1027 
A.D,, and we cannot say if the Vedie Hindus did not sometimes 
use the type of Magha which happened this year, ‘his would 
tend to lower some of the dates as connected with Magha by 
about 200 years. The reference (A) would indicate the date 
8308 B,C. nearly ‘when Rohini became the first star,’ 1 

Thia chapter is divided into two parts, in the firat of which 
we have shown that the Vedic Hindus knew of 9 method of 
finding the solstice day of either description of any year. In 
the second half we have established that there was a standard 
month of Magha in their statements of the solstice days in 
successive ages, and we have found out a set of dates extending 
from 8550 B,C, to 2360 B.C. during which some sort of Sanskrit 
literature known as the Brihmanas began to be formed, 


1 10, Bh, Vana, 280, 8-11, quoted before, 


CHAPTER XIV 
BRAHMANA CHRONOLOGY 
Solar Helinse in the Tandya Brahmana 


As noticed by late Sankara Bilakrsna Dikgita, in his भारतीय 
उमोतिःक्षाख, page 68 (Ist. 6प0.), there are references to solar 
eclipses in five places in the Tandya Brahmana which are: (1) 
IV, 5,2; ¢) IV, 6, 18; @) VI, 6, 8; @ XIV, 11, 14-16, 
and (ठ) xxiii, 16, 2. In all these references itis slated that 
Svarbhdnu struck the sun with darkness. Of these five references, 
in the two, viz., VI, 6, 8 and XTV, 11, 14-15, it is said that it 
was Atri who destroyed the darkness from the front of the sun ; 
in the remaining three references the removal of darkness from 
the sun is ascribed to the Devas or gods, Dikpita would take 
the word ‘Devas’ to mean the ‘‘sun's rays.'' Whatever 
the meaning of the word ‘Devas’ may bo, it is clear that the 
yeforences which speok of Atri as the person who dispelled the 
darkness that lay on tho sun’s disc, speak of the solar eclipse 
४8 doscribed in the Rg-Veda, ए, 40, the time of which 
haa been already ascertained in Chapter IX as the 26th July, 
8028 3.C, It is proposed in the present chapter to determine 
the date of this another eclipse of the sun 98 mentioned in the 
Tandya Brdlonana, and understood as such by Dikgita. He had 
also fond 2 reference to a solar eclipsa in the Salapalha 
Brahmaya, V, 8, 2, 2and which has heen often quoted by sub. 
sequent writers, ‘The three references of tha Tandya Brahmana 
18 to this epecial eclipse ave the following :-- 


(x) “aatgal भासुरः आदिष्यन्तमसाऽविध्यत्तं दवाः स्वरैरवस्रष्वत्‌ ereatarit 
भवन्स्यादिष्यस exe \" 


१, Br, TV, 09. 


() स्वभौयुषौ भासुरः आादित्यन्तमसापि्यततस्य दैवा Rare स्तमोऽपा्नन्‌ 
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यददिवाकीर्त्यानि भवन्ति तम एनाखादपघुन्ति रमथो वा एत आदित्यख यदिषाकीर्यौनि 


Raita तदादित्यं सक्षादारभन्ते । 
T, Buy TV, 6. 18, 


(9) eauigal आसुरः सूर्य्य" तमपाऽविध्यत्तस्म देवाः भायरच्तिमैषच्छस्तं पुता 


अविन्दंस्ताभिरस्मात्तमोऽपाध्नन्‌ | 
4, Br, XXIII, 16, 12, 


These passages may be translated as follows :— 

(a) ^" Syarbbinu born of Asura, struck the sun with darkness, 
which was dispelled by the gods with Svaras (hymns) ; hence the 
Svarasdmans are for the rescue of the sun 

(b) ^ Svarbhinu, the Asura, struck the sun wilh darkness, 
The gods removed this darkness by singing the Divdkirtya songs 
(i.e., songs sung during the day time), Whatever are known as 
Divikirtyas, ave (the agents) for the destiuction of darkness, 
Thess Divdkirtya songs are the rays of the sun, ‘By the rays 
alone the sun is truly begun,’’ 

() ^ Svarbhinn, the Asura, atruok the sun with darkness ; 
for this the gods wanled lo purify him and they got those 
Svarasdinans$ by these they removed the darkness from the sun" 


These passages all indicate that the solar sclipse in question 
happened on the Visuvant day, which means according to the 
Taittinya Samhiti os “the middle day of tho sacrificial yoar 
begun from spring.’ Jt meant the day on which the Indian 
rains ended and the Indian autumn began. To be more precise, it 
meant the day on which lhe sun’s tropical longiluda beenme 150°, 
According to the Vedic sacrificial calendar, thoro were tho thice 
Svarasdman days before the Visueant, and three Svaraséman 
days after the Viswoant. On these sevon days (including the 
Visuvant) the Divdkirtya songs wero sung. We thus infor that 
the solar eclipse happened on the Visnvant day, i.e., on the day 
on which the aun’s tropical longitude was about 150° degreos, 

What is hore said in tho Téndya Brihmaya aboul sach a 
peouliar solar eclipse happening on the Viguvant day, must be ॥ 
tradition of a@ past cvent only, By exploring the period from 
725538 AT, (0 ~1296 A-D. with (ho help of the celipse cycles 
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deduced in Chapter IX on the ‘Solar Welipse in the Rgveda, 
we find after a few trials that a solar eclipse took placo in the year 
2450 A.D. on Sept. 14, on which at G. M.T. 6 hrs or 
Kurukgolra Mean Time 11-8 A.M., the lunisolar cloments were : 


Mean Sun = 162° 12 22/35 
» Moon = 148 82 1680 
Lunar Perigee = 102 650 80°85 


4, Node 148 51 1.8 
Sun’sapoges = 27 1 61.80 


Sun’s occentricity = 0°018881. 


॥ 


The full calculations of the circumstances of this solar eclipse 
are set forth in the Appendix, Wo bricfly summarise them for 
the station Kuruksetra :-—~ 


Date :—Soptembor, 4, -2460 A.D. (,८,, 2461 B.C.) 

Longitude of conjunotion of Sun and Moon = 150° 18? nearly 

‘Time of beginning of tho solar eclipso = 5-27 A.M, K.M.'T, 

+ +, ending 6 4, १ = 74 )) १ 
१५ + 1681681 appréach of centres = 6.4 = +, n 

Magnitude of the eclipse = 0'41 = ¢ Indian unils 

Duration of eclipso = 1 hr. 87 प. 

Timo of Sunviso = 6-82 A.M,, KM, Time. 

The eclipse began almost with tho sunrise, 

We have oarofully examined the period from 2554 B,C, to 1297 
B.C, and are satisfied that no other golar eclipse happened in this 
period with the sun’s longitude af 160° nearly and which was 
visible at Kurukgetra. 

The Tandya Brahmaya therefore records the solar eclipse on 
the Viswoat day in its referonces in IV, 5, 2 ; IV, 6, 18 and 
XXIII, 16, 12, It is not unlikely that the Satapatha Bréhimana 
also in V, 8, 2,2 records the same traditional cclipse. We can 
nol, however, by this finding settle if the Téydya Brahmana is 
to bo १४० earlier than the Satapatha Brihmana, It will be 
shown later on thal tho Jaiminiya Brahmana and tho Tandya 
Bralunana indicate a common dale of about 1600 B.C, 

28 --L108B 
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Calculation of the Solar eclipse mentioned in the 
Pandya Bréhmaya 


Date—September, 14—2450 A.D, (2461 8.6.) 


Julian day No. 826452. 
Epoch ; 6 A.M., G.M.T., 1.0, Kuruksetra Mean Timo 


11-8 A.M. 
(i.¢., 4849 J, 0. and 97 days before Jan, 1., 1900, G. M, 


Noon.) 
Mean Luni-solar elements 


152° 12) 22.9४ 


Mean Sun = 
Mean Moon = 148 82 1680 
L, Periges = 102 60 8066 
A, Node = 146 61 189 
= 27 1 61.86 


Sun's apoges 
Solar ecoentricity = 0°018881 


Let A represent the epoch 0 hr, midnight G, M, T, or 5-8 A.M. 
RKurukgotra time 


23 ` n ” ” 2 AM,, 1,14.1, or 7-8 १) ” 


© ” १) n 4 ” ” in 9-8 ” +) 
Mean Sun Mean Moon 
Ab A= 151° 57! 85028 Ab ^ = 145° 14 21144 
» > = 162 2 80°07 » 2 = 146 20 80:46 
0 = 152 7 26.06 » ©= 147 26 26°88 


” 


Maon’s Porigoe 


At A = 102° 48 60""69 
» B= 102 49 24°01 
O=102 40 67°48 
Sun’s apoges = 27° 1/ 61°86 


” 


A, Node 


At A= 148° {1 486 

\ » Be 149 61 28.08 

॥ » 0 = 148 6] 17:20 
Sun's cccentricity (9) = 0018981 
(28) vadians = 1257-745 [90084001 
(०9) vadians = 1487 [016765684 
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Longitude of Sun 


At A At B At ¢ 
Mean Sun = 151° 57/85 162° 2 Bi" 162° 7 21 
Total equation = —1 4426 ~। 4420 -1 44 14 


Apparent Sun = 150° 18 9” 180° 18! 11” 150° 28 18" 


Longitude of Moon 


At A At B At ¢ 
Moon Moon = 145 1488 140 080 = 147 26-8 
1 = +8 20 80 +B 27 6४ +8 85 14 
Moon on orbit = 14885 8 14948925 151 19 
A. Node (2) = 143 61 9 1486188 148 6117 
TyeM-Q = 4° 48107 6० 6662 = 10" 20" 
oF, = 9°20/88" 11 BB 44 14 20 40 
Reduction = — 1B ~~ 126 ~ 1 480 


App. Moon == 148° 84! 0" 149° 46! bo! 150° BO! 54" 
Instent of New moon = 8-8 Kurukgetra Mean Timo, 


Latitude of Moon 
+18518'5 sin 71 = 1161849 +1918'"9 + 2812/1 


+626' sin (7, +2D-20) = = -106"1 ~05'5 86:0 
26:0 sin (2, -&) = = -21°0 9  -1 
4288 sin क, ९) = == -18.8 -180 = =17°6 
+28°2 भय (7, -8) = = -142 141 = -141 
-20.6 भय (P,-2g) = = 902 +988 == 4984 

1 = +b +-15"6 +158 


Total = + 19974 +1808'2 + 22115 
५ Latiludo = + 28/ 1/4 +80'8"2 + BO! 614" 
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Moon’s Horizontal Parallax 
PB ='8422'"7 + 186'6 cos g + 84'8 cds (2D—g) + 28'8 cos 2D 
ae ध For "9" 


+ 1806 008 & = + 1858 
+ 84°38 cos (QD~g) = +19'7 
+ 26°8cos2D = 177 
Const, = 94227 


86054 = 60! ६५.५4 न्ग], Parallax. 
Moon's somi-diamoter = 10/ 22/4 
Sun’s 6 sy = 17! 109 
Sun’s Horizontal Parallax = 849 
Calculation of the Eclipse for Kurakgetra 
(Long, = €? 8" 081, and Lat, = 80° N) 
A B छ 
R.A, of Moan Sun = 161° 57/85" 152° 2 81 162° ‰7" 


Looal mean timo 
(from 12 noon) — 0 (9 4h (59१५. wn Qh (0१ 


P ४ 
0०५४७ into व) = -.108° 00 08० 0 0 48० 0 0 
R Aad. lime a = 48० 5785" ° BBL" (00० 7 + 
Obliquity of tho ecliptic = 28° 56! 24” 
A B ८ 
Long. of culminating pt, 

Of the ecliptic = yO = ॥1° 80 ‰ = 70° BBY ‰ L079 24 ayn 
Dadli. of oul. pi, =CQ = 18° 82/28" = 2४० Ba! 69॥ 22° 477 Bor 
Angle bet, ccliptic and 

meridian = 6 = 74° 18/887 = 5° 94/ 1BY BQO QI 4M 
0-0-04 = 11° 2792! = 0०2" 1# = ` Pe AB {8# 
ZNelab, of Zenith = 1० 18 0० 0 १० 8 don 
ON = 8° 648४ = O° 20/40! =O ¢" BUY 

yN=yC+ON = 64° Bodo” = 80° 27 dg” 100° 97, 20" 
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A B © । 
Pavall, 70180, = ~ {1 2876 = -0410/7 ~ ¶ 2704 
Lat. of Moon = +28) 174 +808'2 + 86 515 
Corrested lat, of Moai = $11 4818 28275 4-20 DAT 
‰#@ = 108. of Sun = 150° 18 97 {50° 18 11" 10° 28/ 187 
yN=Long. of Zenith = 54 85 45 80 27 42 100 27 28 
95 87 24 GO 60 20 48 55 60 


(7@~yN) 
Parallax in Long. = + 658/88! + 55! 65" + 41/16" 
Long, of Moon = 148 84 0 149 46 0) 150 69 ¢4 
Corrected long. of Moon = 149° 8288 150 42 54 151° 41 10 
Tong. of Sun = 160 18 9 160 186 11 150 2818 
Moon—Sun = —0° 40/ 86" +0° 94! 48" = + 1° 17 &7/ 


Lot X 10016860! Moon—Sun, and Y reprosont the corrected 
latitude of Moon, 


X = -2480" ++ 1488" +4077 
Ist diff, = + 9019 +8104 
and diff, = 725 


* Xp +1488! 4-B560"'Gb-862"'5 2 


whore ¢ is measured from the instant B and is in units of two hours, 


Y = +709" +1408" + 17640 
dsb, diff, = +600 + 88 
Qnd. diff, = ~ B48 


५ # = 1 14061 4+ 62756-17105 ¢ 


Sum of tho semi-diamotors of Sun and Moon 
= 89 02॥*8 = 1058" nearly. 
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Kurukgetra 


mean time x Y VAP + ८ 
6-8 A.M. ~ 2486" +700! 2587" 
5-28 55 -1907 +815 2074 
- 4110 
5-88 ,, ~1880 +016 1664, 
822 
6.69 1) - 882 + 1011 1842 
~ {76 
8.8 „+, -886 +1101 1167 
+ 28 +878 
6-28 ,, +98 +1186 1190 
6-88 ,, +571 + {206 1888 
+808 
8-58 4, + 1088 +1880 1601 
‘ +854 
78 4 , +1488 +1408 2045 


Time of beginning = 54 28"+4" = §.27 A.M, 
Timo of ending = 64.58"-+11%= 7-4 A.M, 
Duration of tho eclipse = 14-87" 
Time of nearest approach of centres = 6" 846" = 0.14 AM, 


Minimum distance = 1154! 

709 
2x 971 
Time of sunrise in Kurukgotra moan time 


Magnitude of tho eclipse = = O'd1 = 5 Indian units. 
= 60 85" 208 A.M. (without correoting for rofraction) 
= ¢४ 82" 08 A.M, (corrected for refraction) 

Upper limb of Sun visible ab 5-80 A.M, 


The eclipse began almost with sunrise. 


CHAPTER XV 
BRAHMANA CHRONOLOGY 
A Time-Reference from the Jaiminiya Brahmana 


Tn the present chapter we propose to interprot tho following 
astronomical reference from the Jaiminiya Brahmana i— 


एतद्धस्म वै ततप बराह्मणा मीमांसन्ते क उखिद्‌ oer शिंमाये sary 
अतिग्रोष्यत इति। एषा ह वा एकायने क्षि मारी प्रतीपं व्यादाय तिष्ठति यद्‌ 
यत्तायत्तीयम्‌ । सस्या एतद्‌ अन्नाथम्‌ एव मुसतोऽपिधाय ae | 


के, Bedhmana, I, 140, 


This passage may be translated as {01108 :-- = ~ 


“ This was settled by tho Brihmanas of former timea, ‘who 
to-day goes on a journey by passing boyond the opened (mouth) 
of the Dolphin (i.e , the Dhanisthd cluster)’? The Yajrayajriya 
is this Dolphin which stands opening her mouth opposito (the 
sun) in one (i,¢., northerly) course, Of that it is vorily the food 
oblation by hiding which from her mouth one passes safely.’ 

The above translation has been done by consulling Profs. 
Dr. BR. €, Bask, Mm. Sitarima Sistxi and finally Prof, Mm, 
Vidhudekhara Sistri, tho Head of the Department of Sanskrit, 


1 Of. the Tangya Brahmana, vili, 6, 8-0, which runs this $ 

VA वा भाह कुशासन; सायवो ae ae पिंसिदश्च figs यन्नपयेऽष्यसागरिष्वति ॥८॥ 

एषा वै Regard यज्नपरदेऽप्यसा sare यद्विरागिरत्याहात्रानं agate गिरति ॥९॥ 

Guland (ranalates this as follows :— 

8, A Brihmana, Kuddmba tho eon of Sviyu, a तिप (by gotra), used to sny 
about thia chant: ‘ Who forsooth, will today bo awalloned by the dolphin that has 


been Ubrown on the sacrifics's path?" 
9. Now the dolphin thrown on the gnorifice’s path is tho Yojitilyajitya (sdman), 


By aaying ' by hymn on hymn ‘ thereby tha wdgdty swallows himself.” 
‘ Paneavihga Dedlumana, vili, 6, 88. 


Tb appeare that this reference from tho Taxdya Drahmaya is practically the same 
as that of the Jaiminiya Brilrmana quoted above, 


184 ANCIENT INDIAN CITRONOLOQGY 


Caloutia Univorsity, Posl Graduate Teaching in Arts, An 
English version of the German translation of the 00010 passage 
by Caland 18 given below for comparison : 

“Thus decided the Bribmanas in carlicy timer : ‘ who ia to 
swim away to-day against the gaping jaw of the Dolphin?’ Tho 
Vajadyajniya is the Dolphin who lies in ambush al tho parrow 
entrance with jaws opened against the current ; he puts the [७० 
in 116 mouth so that he can have a narrow escapo as he passes 
by him,” 

We are unable to accept Caland’s version. ‘The word 
‘ mrosyate ’ can not mean ‘ swim away,’ neithor can ‘ chdyanc’ 
mean ‘ the current’, nor ‘ apidhdya’ mean ‘by putting.’ Tho 
passage is allegorical which means the timo for beginning the 
sacrifice called Yajrayajitiya, was sottled by the Brihmanas of 
former fimes by observing the heliacal rising of tho Delphinis 
cluster, with which began (16 sun’s northerly course, The food 
oblation was poured into the propor fire whon the day began with 
the sunrise and the Delphinis ceased lo be visiblo, Tho Delphinis 
or the Dhanisthd cluster always riees north of the cast point, whilo 
(he sun at the winter solstice rises south of tho sume point, 
Hence the Delphinis is spoken of os ‘ staying opposite tho sun,’ 

Here the word अपाक has been taken lo mean the 
Dhanigthad or the Delphinis group of stars, Tho word Sign. 
mara literally means dolphin, The Puranas interpret the word 
Sisumdra as the star group Little Bear.' This meaning has 
been rejected for the following 1608008 : i 

We have seen bofore that in tho Vedas, the anciont Hindus 
had the constellations tho two Dogs,* viz., the Canis Major and 
the Canis Mmor,as also the heavenly boat" or the Argonavis ; 


1 Visnupuraga, TT, 12, 
“qafra मन्द कशपोऽय ततो ध्रुवः | 
तारका चिग्रमर्म्य नाक्तसमेति चतु्टयष्‌ 1” 

* At the tail of the Siguméra, aro the four alara, named Agni, Mahendia, Kasyapa 
and Dhruva (tho pole star) : these four stars of tho Sigumadra do nob act (t.a., thoy are 
cireumpoler), 

2 Rgveda, X, 14, 10—11, and also Alharva Veda, xviii, 9, 1-19. Loo, cit, in 
the olapler on Yama and his Two Dogs. 

5 Rgneda, X, 08, 10, 7150 Atharea Veda, VII, 08 and XIP, 40, 7, [bid 
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“the Rgveda alsospeaks of the Ram‘ and also porhaps of tho 
Bull" (Vrsabha). ‘These are ignored and quite forgotien in the 
Taitliriga Sanvhitd and later works, But these common heritages 
of tho Aryan race have survived in the wost. Honce it is quite 
rational to take the word ‘ Si#sumdri’ in the senso of the Dolphin 
or the Dhanistha cluster. The Jyautisa Veddrigas also say that 
the sun turned north at the beginning of the Dhanisthds, as 
has been pointed oul in another chapter of the present work, 

The astronomical interpretation thai we thus publ on the 
passage [rom the Jaminiya Bradhmana is that tho sacrifice 
heve called the yajadyajtiya was bogun from the winter solstice 
day which was marked by tho heliacal rising of the Delphinis 
group consiating of a, 6) y, 8 and ९ Delphinis. 

Tho time for the astronomical event has been shown in the. 
following calculations as to have been ihe year 1625 B.C, 

Tn the year 1085 A.D, tho star o Delphinis had ४ mean 
colostial longitude = 36° 28’ 81” and a mean celestial latitude 
= 80° 1 4 N, 


The celostial latitude of 88° 1/ 41” for ० Delphinis has been 
supposod to remain constant for all times, When a Delphinis 
1088, the sun has [00 supposed to have been 18° below the 
horizon. The place of observation, as has been assumed, was 
Kurukgelira (80° व, latitude). 

In the figure given on next page, let HPZQH!’ be the meridian 
of Kurukectra, EHoliKH’, the horizon, QQ’ the celestial equator, 
P and ह respectivoly the celestial pole and zenith of the observer, 
 KLG. the ecliptic at the heliacal rising of a Delphinis at tho 
point a on the horizon, 8 is the position of the sun at 18° below 
the horizon, PS is the winter solstitial colure and ol is drawn 
।|.8 to the ecliptic, Here PH=30° and गा = 88° 1/ 41", 


1 Rgveda, T, 87,1; wire रषं gayzaalaafid 1 


* Animate with prataes that ram (Tudin), whe is adored by many ete,” 
(Wilson), 


४ Rgveda, 7, 116, 18 ; वष्र fdawrey gat‘ Tho bull and the porpoise were 
yoked togethor '—~(Wileon), र 
241—1408B 
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The steps ५19 i— 
(a) Tinding the anglo 2728 ; this was = 07° 40! 20, 
(9) the ZEPS = 7° 40! 26", 


(0) & B = 82° 10! 84’, 


= 


(व) ~ K = 70° 11 50", 
() 2K = 00" 48" 42", 
(f) Kl. = 16° 68 42", 


(g) .', the celestial longitude of o Delphinis ab the required 
past date = 267° 10/88", 


Long, of same in 1986 A.D. = 816° 26, 81”, 
५१ 60080 in the ©, long. of tho star till 1985 A.D, 
= 49° 17! 58", 


The Date arrived at = 1625 B.C , which represonts the real 
6 of the Tandya Braéhmana as woll Tho (ull ealeulation 
is sel forth below :-- 


(a) PS = 00°+24° = 114° 


PZ = (0° = 60° 141° 141" ५१ 
ZS = 90“ +18° = 108° 108° 80 lid 
PS+PZ+Z8 = 282° 88° 81° 27५ 


" (18 + 2 + 28) = 441 


११ 
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tan ‰ 278 = ^ 81° > 810 27° 
sin 80° x sin 141° 


Lain 81° = 9 9046109 | 1, sin 88° = 9'7961088 
L sin 27° = 9:0570468 | 1, sin 80° = 9 7088718 
196516667 19 5846866 
19'0516667 
10.6849606 
2 | 0 1166861 - 
0°058848 


५ 1. (ध त 208 = 10°0588481 
48° 50! 10” 829 
for +8” rs 

“4 278 = 48° 60! 13" 

“ ८ GPS = 97° 40! 28” 


Now ८ QP R = 90° 
(b) ‘Cherofore ८ 1 7 8 = 7° 40! 26" 
(0) „," ‰- 7 = 00° -7° 40! 26” = 82° 10! B4” 


“ @) Now BK = 60°, < = 82°10! 84", w= 24०; AK = ? 


cot Kx sim 82° 19’ 84” = cob 60° x sin 24° 
+ cos 82° 19! 84# x cos 24° 


L col 60° = 9 7614894 L cos 82° 10! 854 = 9-1255040 
L sin 24° = 90008188, T: cos 24° = 90607802 
1'8707527 10868242 
"2848205 7851 “1219900 
176 
107, 
0°2848205 > 
0°1219900 


“OSs6S 105 
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20 + log 0°8808),05 = 1 
Pees 
“TH°5624480 
Tu sin B2° 10! 34” = #0000080 
1, 00१ &K = 96603650 
95 
र 
< = 70° 14! 86" 
N 91 भी) 63° 
eh Now sn = gin H&K 


sin QO* x sin 82° 10! Bd" 


atin = त 10° त 6 


1, 8" 60° ` = 0-087531 
1, ain 82° 191 ॥4# = 990090४ 
10-091624 
L sin 70° 11! 66" = 9011082. 
Lain K = 9960092 

. 2K = 08° 48! 49". 


of 


in KU = (471५1. 
(f) Sin BL ‘ao 


4, (Who एवाः ig ५ Dolphinie) 
10 + |. ban 88° 1’ 41॥ = 19°812083 
1, tan 65° 48! 42" = {0147686 
1 भ Kl, = 9405307 
84 
“TB 
„„ KL = 16° 68! 49” 
(¢) „^ 100६, of ५ Delphinis ab the required date 
180° + 7 + 11. 
180° +. 70° LL 864-1 16° ¢6/ dar 
207° 10! BB" 
Long. of same in 1085 = 316 28 BL 
10070480 in colostial long, = 49° 17 ' 68 
Tneveago in ९५८५0४६ long. up to 4#7 = 49° [प G3" 
= 177478" 


Hou 


1 


Moan provegsion rate = 40" 86009 
५ Hlapsod years till 1085 + ,1), = 700 yuu, 
५ Dato amived al = 1626 8.0 


CHAPTER XVI 
BRAHMANA CHRONOLOGY 
The Veddtgas and the Maitri-Updnisat-Tradition 


As io the date of the Veddnigas, we have already said thal 
these works carry 4 tradition as to the position of the solstices 
in the following form :— 


खराकरमेते सोमाकौ' यदा साकं सवासवौ 1 
खात्‌ तदादियुगं माधस्तपः शुद्छोऽयनं च्युदक्‌ UN 
nowt श्रविष्ठादौ सूर्र्ाचन्द्रमसादुदषः । 


arate दक्षिणाक॑स्त॒ मावश्नावणयोः सदा ॥9] 
Yajuga Jyautigam, 


^ परल) the sun and the moon rise up together with the 
naksalra Dhanigsthd, that time (or एर्व) marks the beginning 
of the Yuga (five-yearly tuni-solar cycle), of the Tunar month of 
21041110; of Tapas (or the firs month of winter), of the light half 
of the month and of tho beginning of the sun’s northerly course. 
Tho sun aud the moon turn north al the beginning of tho naksatra 
Dhanisthé ond the sun turns south ab the middle of Adlesa 
division. These (ake place always in the month of lunar Magha 
and Srévana.” 

Here the now-moon should preferably happen at about the 
sun-rise and the conjunction should be ot the beginning of the 
Dhanisthd division, The lunar Magha thus begun has got three 
distinctive characteristics which have been pointed oul before,’ 
oiz., (1) ib should begin with m new-moon at the first point of 
the Dhanisthd division or cluster, as hus beon said before ; (2) 
should have the full-moon near the star Maghd or Regulus; 
(8) tho last quarter should be conjoined with Antares or Jyes{hd. 


1 Vide Uhaptor XILL, on ‘ Solstico Days m Vedio Literature,’ 


va 
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In spite of all these charactors, this lunar Maghe cannol bo 
a sidereally fixed month. It has been also pointed out alvoady 
that it came in our time in the years 1924, 1927, 1932, and 1036 
A.D, If we take tho mar Magha of tho year 192d a8 tho gaugo 
year, we find that ४ now-moon happencd on the Sth Webruary, 
1924 A.D, at 7.92 A.M. Caloutla moan time or 1 38" G,M.T., 
when the Sun’s longitude was 815° very noarly. This 
longitude of 315° was equal, let us say, lo 270° in the year 
we want to determine, This lends to a date of about 1324 B.C. as 
a first step. By making the noxt approximation, we arrive al the 
year 1353 B.C, as the tentative date of the Veddriga tradition, 

Again, according to a statement. found in the Paildmaha 
Siddhdnta of the Patcasiddhdntika that n Vedic hinar Magha 
came in the year 80 A.D. By an accurate back calculation we 
find that on January 11, 80 A.D, a new-moon happened at about 
0 hr. G.M.T. when the sun's longitudo was 289° 14’, This 
leads us a8 a first step to the date [806 B.C. ‘Tho noxt approxi- 
mation yields as a second tentative year of [315 B.C. as the date 
of the Vedériga tradition. 

If we want to finally sebtle the date of the Veddiga tadition, 
we hayo to use the luni-solar mothod. The further conditions 
that we have to use are (1) that the sun, moon and the first point 


(रप्र 


of Dhanisthd division should come together, anc (2) that thisastro~ 
nomical event should happon at about the mean sun-risa, Jor 
thia purpose, we oxplore the time from 1853 B.C , both 76 yours 
backward and 76 years forward and we arrive at the dato : 

January, 8, 1429 B.C. on which at G.M.T, 0 hrs, or Kura- 
1८86118, mean time 5-8 A,M., wo have, 


Mean Sun = 208° 44/ 14.70 
» Moon = 268° 18/ 237-98 
Lunar Porigeo = 267° 81/ 24 05 
Sun’s Apogeo = 44° 22/ 41४ 
Hence, apparent Sun = 270° 12 
» Moon = 268° 7 
and 6 Delphinie = 208° 6 
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On this dato the instant of new-moon and the time of sun's 
roaching tho winter solstice were tho closest together in the 
range between the yoars 1429 B.C. and 1277 B.U, The new- 
moon happened about 4 hrs. lator and the sun reached the wintor 
solstice about 5 1118. cavher. TLence the year 1429 B.C. becomes 
the true date of the Veddiga tradition as to the position of the 
१091668. 

This tradition is also given by Varihamihiva (800 A.D.) in 
his Patcasiddhantihd, tii, 91 -— 


ae पा्ौदासीदयदा निवृत्तिः फिरोष्णकिरणख | 
युक्तमयनं तदासीत्‌ सास्भतमयनं पुनव सुतः ॥२१॥ 


“ पाना tho एनपा of the sun towards the south (1,6., the 
summer 80180166) took placo from the middle of Aglesd, the Ayana 
was right; ob bhe present time Ayana begins from Punarvasu,”’ 

—(Thibaut), 


In his Brhat उका, Chaptor IIT, on Aditya-ctra, Variha 
mokes the same statement that +^ the sun cerlainly turned south 
at the middle of Aglesd and north at tho beginning of Dhanistha 
ab somo past dato, as this is found stated in tho former 
Sastras,”? * 

Bhattotpala, the commentator of lhe Brhat Sarithita, has 
cited ४ similar statement as to the position of the solstices from " 
a work named Parisara Sanvhita which perhaps cannot be dated 
earlier than the firel ov second century of the Christian ere, We 
havo ascertained the date for this traditional position of the 
solatices as the year 1429 B.C, The former researchers who 
tried to find the dato for this tradition were Sir William Jones, 
Wilford, Davis, Archdeacon Prati and several others. Thoir 
finding of the date ranges between 1200 to 1400 B.C, as may ^ 
be 866) In the Asiatic Researches, Vol, II, ote. 


1 art पार्घादकियसुत्तरमयमं रवेधनिष्ठाधम्‌ | 
ad कदाचिदासौधेमा् पू सैशासैषु ॥ 
५ 21.1.31 1. 1411; 
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The Maitri Upanisat Tradition of the Solstices 


We now take up another tradition about the position of tho 
solstices recorded in the Maiti’ Upanigat, Chaptor VI, which 


runs as follows ; ~ 


अधास्यताप्युक्तमन्न' a wa ma योनिः sen सूर्यौ योनिः 
कारस्य तस्यैतद्‌ रूपं यज्निमेपाधिकाकात्‌ aesd द्वादशात्मकं षतूसरमेतस्यारतेय- , 
मर्धः वारुणं aad श्रविष्ठाधौन्तमागनेयं कमेणोतङ्रमेण arte श्रविष्ठाघौन्तं 


सौम्यम्‌ । 


“Tt has been said 61867166 ; food is the cause of all this 
(world of living beings), and time of food. Tho sun is tho cause of 
time ; and nature of time is made up of space moments, ole.—com- 
posed of twelve months, identical with the year, One half thercof 
belongs to Agni, one half to Varuna, Again {06 half commencing 
with the asterism Maghd and ending wilh tho half of Sravisthd 
belongs to Agni, while the aun performs his southern journey ; half 
in the inverao order beginning with the constellation Aéglest sacred 
to the sorpenis and ending with the othor half of Sravistaa 
belongs to the moon (Soma), while the sun performs his northorn 
journey.”’ (Cowell.) 

This is a tradition and most probably does not belong to the 
time of the Mails Upanisal. Anyhow it indicates that a 
position of the solstices was dotermined ४ few conturics before 
time of the Veddrgas that tho summer solstico Iny at the bogin- 
ning of the Maghé division and that tho winter solstice Jay at the 
J middle of the Dhanistha division 7. = = 

We have already determined the boginning of the Dhanistha 
division by the Juni-solar 1760000 for {924 A.D:, which was ab 
816° of celestial longitude. Henco the middle of the division 
had ४ longitude of 3LL° 40 in (018 year, and which was 270° in 
the year we want to determines, The year arrivod at becomes 
1798 B.C. or about 1800 B.C, very nearly. 

Again in 80 A.D, the luni-solar method loads us to tho result 
that the longitude of the first point of the Dhanisthé division was 
989° 14’ for thal yoar; the middle of the division had thereforo a 
longitude of 295° b4'in the yoar 80 A.D. This longitude was 


~ 
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= 270° in the yoar we want to find out. The ycar arrived ab 
becomes 1799 B.C, or 1800 13.60, nearly as before. 

In this chapter we “could not use the nakgalra‘divisions as 
usod by Aryabhafs I, Brahmagupta and as given in the modern 
Sirya Siddhdnta, which was very nearly true for about 
499 A.D. The history of Hindu astronomy shows that the 
earlicst equal division of the ecliptic into 27 naksatras waa 
made at the time of the Vedditgas and this began with the first 
point of the Dhanisth@ division fixed by the luni-solar method, 
and we have consequently followed the same method. 

Hence the traditional position of the solstices as stated in 
the Mailri Upanisat was true for about 1800 B.C., bub it would 
be rash to say that this Upanisat was composed at this date. 


‰--1 4083 


CHAPTER XVII 
BRAHMANA CHRONOLOGY 
Sarikhdyana Brdlunana 


In this Brdhmana in Chapter 1, Br, 8, we havo the following 


time-referance i— 


(a) तदाहुः afer पुनरादधीतेति | वषाखिति de ongdsig वे समर 
कामाः सवेषामेव कामानामापतेय सध्यावपे Ura नक्ष्ुदीक्ष्य पुनरादधीत । # a 
तद्वै न तस्िन्‌ कारे qed पुनव॑सुभ्यां dead. ये वैपाऽऽपाव्या उपरिषटादमावास्या 
भवति सा पुनर्वसुभ्यां संपद्यते । उपापोऽमावस्यायां कामो wae वर्षासूपाक्त 
पुनर्व॑स्वोससात्तयां एुनरादभीत | 


People ask, ‘in what season should mon sel up the hres 

again 7 006 opinion is that itis tho rains that are favourable 

` for all people for attaining their desires. [60100 for tho ronlisation 

of all the desirable things*the fires should be sct up again at the 

middle of the year ( Herat), by observing tho heliacal visibility 

of the two stars of the naksatra Punarvasu (viz.,a and B 
Geminorum),”’ 

But at this time of observation of the heliacal visibility, 
there may not be the first (light) half of tho month. Tho new- 
moon which comes after the full moon at the Asddhis, happons 
‘near the two stare of Punarvasu [In the rains all the dosirables 
are obtained, when the rains set in the Punarvasus aro visiblo ; 
hence in such £ new moon the fires are to be set up again.’’ 

The firat pari of the passage implios that the middle of tho 
year, i.c,, the summer solstice day was marked by the holiacal 
visibility of the stars ० and 6 Geminorum or Castor and Pollua, 
The concluding portion is a makeshifé orangement, by which, 
evon the light half of the month is nob obtained for setting up 
tho fires again, We, therefore, try to asvortain the dale whon 
the first helincal visibilily of Polluw or 6 Geminorum tool plage 


rand 
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on the summer solstice day, tho station selected being assunied as 
Kurukgetra (80°N, latitude). 


Heliacal Rising of Pollux on the Summer Solstice Day 
at Kuruksetra 


10 1941'0, Longitude of Pollux=112° 24 gv 
Latitude ,, +, = +6° 40! 48” 
Let us assume, as a first approximation, tho time of tho ovont as 
1100 B.C. The obliquity of the ecliptic at the remote dato 
was=28° 60! 0" (=u) 





18 = 66° 10° 0", PA=G60° 2 = 108“ 


“. ‘tho anglo ZPS=180° 10/ 82" ; ^ ws (0) 
ty ,, ++ 6 PB= 40° 10 89 ; we (2) 

yh = 40° 40! 2४५. ve (8) 
Now yHi=40° 40! 28%, w=23° 50' 0" and ८ yBK=120°, 

५ yRSGd? 8/9" ; wo @ 
and LIK=40° 64! 487 ; vee (5) 
Again LB=6° 40! 48” ond angle K=46° 54! 48" ; 

KLs6° 17) 22" ; ‘ ५२५. (8) 


Thoveforo the are yl. is found from the results (4) and (6) to havo 
boon =71° 16! 24”, 
“bho longitude of Pollux at the reqd. past dato 
=71° L524" 
Tho anmo in 1041. A.D,=112° ud! 8 
५१, the {९५५80 in colostial longitude in the intervoning ए riod 
= 41° 8! 44? 
०५० tho date arrived ut 18 ९००४८ -~ 1029 A.D, 
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Again in the Saikhayana Brdhmaya, XIX, 2, we havo i 

(¢) Qari एकाह safterdae, साचस्य पैव्याहुसदुमयं व्युषितं 
तेषस्यतवेवोदिततरमिव त एतं aerated मासमाष्छुवन्ते ara यै संबतूप्तरो 
यदेष atten wads सर्वः संवतू्र भातो भवति ॥२॥ ` 

“They should conse-rate themselves on one day after the new- 
moon of Tiaisa or of Magha’ they say ; both of these views are 
current, but that as to Taisa is the more current as 10 were. 
They obtain this thirteenth additional month ; the yoar 19 18 
&168॥ 86 this thirteenth month; in it vorily the wholo year ia 
obtained.’’ (Keith.) 

The Vedic standard month of Mayha vame in our time in the 
year 1986 A.D., between Feb. 9 and March 5. Three years later 
१,९., in 1988, afler 87 lunations caine the month of Magha extond- 
ing from January 31 to March 2, Tom the mode of intercalating 
a lunar month as found in Vedie literature, viz,, one month after 
80 lunations, we readily recognise that (he dey following the new- 
moon of the month of Zaise or Lougt mentioned in this 
Brahmana is correctly vopresonted in our times by tho date 
Treb, 1, 1988. This day therefore represents in ow time what 
was the wintor solstice day in bho timo of the Sdrhkehdyana 


Brahmana! 
Now on एन, 1, 1938 at Caleutia Mean Noon. + 
the sun had the eolostial longitude=811° 44! 10" 
Wo doduct front [0,१,१९,११११११.१..१५ seg veageccese 270° Of ^# 
Hence the वाषला५९,१..११११.१..११०१११५१.११११९१५१९ ५० 44। 19)" 


shows the amount of the shifling of the 801१1८०४ up to 1088 AD, 

The dato arrived at becomes, 1060 A 1,, which coos nob 
differ much from the date, 1022 A.D. arrived at before, 

It is further not very difficult to find a corroboration of the 
date arrived at, from the rule of setting up the fires again on the 
Asada new-moon day us stated in reference (५) quoted before; such 
a new-moon happened on Aug. 3, 1940 S.D., the conjunction 
took place in the nakgatra Pugya, and tho moon neared tho stor 
Poiluc in the previous night at about 8 ए, Calcubla mean timo, 
and— 

On Aug. 8, the sun’s longitnde was at Calceulla mean neon 
180°dd/17", This wow 90° in the time of tho S&ikhdyane 
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Braéhmana showing a sbifling of the solsticos till 1940 A.D, 
=40° 44’17", The date arrived at becomes,—995 A.D. 

Hence the date of the Sdiikhdyana Brdlmana works out as 
about 1000 B,C, 


CHAPTER XVIII 
BRAHMANA CHRONOLOGY 
Time Indications in the Baudhiyana Srauta Sittia 


In the Baudhdyana Srauta Sitra,’ the rules lor beginning 
the year-long sactifices aro stated in the following torms :— 


न्ते aa gearard पौग॑मास्वै दीक्षन्ते तेषामटकाया क्रय! aaa ge सु 
यदि समामवि्ताय दीक्षन्ते । agar प्यमिवैकाष्टकायां समा lat sare 
एव पुरस्तात्‌ HET वा Bar वा पौरणंमास्ये दीक्षन्ते । तेपामपरपक्षस्याएटम्यां क्रयः 
aged) तेमेकाष्टकां acer ऊुर््वन्ति । तेषां aad gen संपद्यते । पूवेपक्षं- 


मासाभिसम्पद्यन्ते ।“ 
Haudhayana Sranta Stra, XVI, 1 


“ They consecraic themselves four days bofore tho full-moon 
day of Magha ; thus their purchase of Soma falls on tho day of 
the last quarter (Zkistakd), This would bo the rulo if thoy 
consecrate themselves without knowing lhe (beginning of the) 
year, If, however, they want to know tho (i.¢., boginning of tho) 
year on tho day of the Inst quarter of Magha (lkdstakd, i.e, 
when the first day of the yenr has alroady been passed) thoy 
should consecrate themselves four days before, aithor the full. 
moon day of Phdiguna or tho Cull-mmoon day of Caitra ; thoir 
purchase of Soma would thon fall on the 8th day of the dark 
half, By this they do not make the last quarter (तकत) void, 
Their Sutyd (t.¢. extraction of Soma juico) falls in the first half 
(४.५, light half) of the month, and the (sacrificial) months begin 
in the first {or light) half,’’ 

All this veads like a slightly modified extract from tho 
Taittiriya Sanrhitd (vii, 4, 8) or lrom tho Téydya Brahmana 
'V, 9), which has been qvnoted and oxplained in Chapter 
XIII, ‘Solatice Days in Verhe Lilorature', The author of the 
Baudhdyana Srauta Salra, hero recommonds the following of the 


1 Wdited by Caland, 001-1013 A.D, published by the B. A. 8. Bougal. 
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former rules by the performers of the year-long sacrifices, The 
rule of beginning these sacrifices four days before fall-moon 
near the Phalgunis, 18 the oldest that can be traced in the 
Brahmanas. The alternative rule lor beginning these year-long 
sacrifices four days before the full-moon day of Magha, was true 
for tho time of the Taittiriya Samhita ov of the Pandavas, i.e, 
for about the time when the sun reached the winter solstice 
on the full-moon day of the Vedic standard month of Magha, 
Bandhiyona seems to say that on the day of the last quarter 
of Magha, the year-begmning or the winter 601841८; day 
was already over in his time. Clearly then he does not mean 
the Vedic standard month of Magha when piving his rule. 
His idea perhaps was, that the sun reached the winter solstice 
on the oarliest possible day of the full-moon of Magha, and that 
the wintor-solatice day was inevilably over on the last quarter 
following if. By a full-moon day of Magia, he probably means 
adwy like the 80th of January, 1934 A.D. Now-a-days the 
wintor solotice day is the 22nd of Decomber. This would show 
a precossion of the solatice-day by 39 days, and at the rate of 
one day of precossion in 74 years, it would indivato a tine of 
about 953 B.C. about when, the day of tho last quarter of the 
month of Pausa, und nol of Migha, could be near to the winler 
solstice day, Wo shall not be wrong to assume that this Srauta 
Silva sponks of a time of about 900 B.C, 

This work does not aay that tho 11661105 (Pleiades) axe first of 
tho naksalras, as we find enumerated in the Taittiriya उदित 
Nor does it speak simultaneouly of the full-moon days at the 
Rytlikds and the Maghds*—a statement which is very significunt 
as the Pletades () 10004) ond tho stay Regiulas (11016) have ४ 
difference in longitude of very nearly 90°, Wo miss hore stnte- 
ments like that of the Kapisthala Kajha Sarithita, (4) प्रनापतेवा 
एतच्छिये थत्‌ aftr” (b) पूणमासे वामावस्यायौ ara‘ or of the Maitriyani 
Sahita, @) serafsal आग्रयणो which mean, ‘the Krllikds ave 


1 Parttintya Santald, प्र, 4, 10. 

४ Mahabhinata, Vana, 91 61-52, 
2 and 1 Kap, K. Satta, VI, 6. 
ठ Mavtrdyayt Samhita, TV, 6, 4. 
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the head of Prajépati (year), that sacrifices ave to be made on the 
full-moon or new-mnoon day and thet Prejdpali is the day of the 
fnll-moon at the verns! equinox (dgrayana).’ All these slalemonts 
mean a time about 2 hundred years before or after the your 2850 
B.C. This Srauta Sitra hae no statements of tho type quoted 
above. 

In another place (उल्‌, 1 ; Caland’s dn. Vol. IZ, page 85), 
Baudhiyana lays down the following rulo for boginning the 
Rajastiya sacrifices :— 


राजसूयेन यक्ष्यमाणो भवति स पुरस्तात्‌ फादणुम्ये वां Bar वा पौणेमास्या atta 
वास्येन हविषेषटा दीक्षते । 


‘When o prince ig being rehgiously served with the Ndjastiya 
sacrifice, he consecrates himeclf by making oblations of clavificd 
butter, on the new-moon day which precedes the full-moon day 
either of Phdlguna or of (41४14. ' 

Tt is difficull to see what season of the your is taken to bogin 
on the new-moon which precedes the full-moon cither of 
Phalguna ox of Caitra, The former of there new-moons simply 
moans the new moon of Migha, which is but ¢ repotition 
of an older tradition of the winter-solstica dey ag alalod in the 
Kausilaki Brahmana' (XIX, 3). The Mahabharata indicates, 
according to our interpretation, that Yudhisthiya was consecrated 
for the Agvamedhw sacrifice on the full-moon day of Caitra of 
the year 2446 B.C. The Vedic standard month of Mayha os 
it came that year was similar to that of our time in 1982 A.D,, 
and the full-moon day of C@ailra of 2446 8.0. corraspondad 
with the full-moon day of April 20, 1982 A.D, The new-moon 
day which preceded this full-moon happened on tho 6th April, 
1982 A.D. Tf the Baudhayana rule 10190188 that spring bogan 
according to this recorded tradition, the dale when this was truc, 
would become about 1400 B.C. [f Baudhiyane, meons o yeor 
like 1927 A.D, oa which the now-mioon in question happened on 
April 2, tho date would como out (© have boon about 1100 १.6}, 
If again it was a new-moon of tho type of March 80, 1990 A.D. 
the dato of tho tradition would be sbont 886 33.C. In any ५५६५ 


1 JRASKL, Vol. TV, 1988 ; pago 429, 
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we do not get any clear indication of time from this reference, 
We shall, howover, [पता on find the day for starting the 
Rajasitya ७0011८6 in the year 886 B.C. A more definite indica 
tion of the date of this Srauta Sutra is furnished by the :— 


Baudhayana Rule for Naksatresit Sacrifices 


Tho part of the work whore it gives the time for beginning 
the Nakgatrests sacrifices,’ runs as follows :— 

अथातो नक्षतेषटी्यौल्यास्यामोऽन्निवा अकामयतान्नादो देवानां स्वामिति ता 
मरणेन व्याख्याताः । साया Aaa पौणैमास्याः पुरस्तादमावास्या भवति स BEA 
संचतूसरस्यापभरणीभिः सप्ते तस्यामारमेतेति | 

“ We now proceed to oxplain the rule for performing the 
Nakgalresti sucrificos, Agni wished, ‘T would be the partaker of 
food lor the gods.’ This has been set forth by the Bralimana 
(4. Br, iii, 1,4, ९८, seq. as found by Caland), The fall-moon 
which occurs near the Visakhds has tls preceding new-moon 
0100 iu the year in the Bharani division; this new-moon is 
tho day for starting the Naksulresti sacvifics,”’ 

A little Jater tho rules run es follows :-— 

विप्रोपान्‌ भ्याश्यास्यामः। प्रजापततिः सवितेप्यपांथुः सपैभ्य आश्चो पाभ्य आयि 
करम्भमिति ae यवा भवन्ति | 

^ We shall now oxplain the spocial rules : Prajapati the sun 
` becomes Upamsu (of subdued light due to tho starting of the 
rains) on golting at the Adlesd division, Hence all batley corns 
become Karanbha (barley powder mixed with gurd) which are 
to be mixed with clarified butter for oblation.”’ 

Ilao ovidently the enn is suid to reach the vernal equinox 
on the new-moon which preceded the full-moon in the Visakha 
division or near the त ‘junction’ stars. Such a new-moon 
was of vero ०८५1५0९6, Also the sun seemed to turn south ab. 
the beginning of the division Aélesd, and nov at its middle, True 
il 16 thal this Sruula Sula says" ~~ 

माघमासे घनिष्टाभिरत्तरेणैति भानुमान्‌ | 
भक्षस्य samen दक्षिणेनोपनिवततते ॥ इति काष्टे भवतः | 
1 Raudhayana Srautad Siitra, XXVIII, +, 
9 ५4. XKV1, 40, 
20140813 ‘ 
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“Im the month of Mayha tho sun on golling al tbo Nakgulra 
division Dkanisiha, turns to the north and ab tho middJo of tho 
ASlesa division turns lo the south in the monbh of 54704110, Toso 
aro the two Jimits Lo the sun’s north-south motion.” 

This is evidently borrowed from the Veddtigas. This position 
of the solalices was not truo for the timo of tho Bandhdyana 
Srauta Sutra. 

We understand that at the time indicated by Nahgalresté 
tules of Baudhdyana, tho summer solalico was at the hoginning 
of the दनव division, that tho veinel equinox was 
consequently at the end of the fist quarter of the Bharani 
division, and the winter solstice was at the middle of tho Sravand 
division. 

Now the oldest division of the ecliptic began with the ecliptic 
position of @-Delphints as the first point of tho Dhanig(hi 
division, 

The longitude of @-Delphinis in 1085 A.D = 016” 26! 5" 
Doduet half nakgatia  ,,९ ve ~6 400 
the longitude of tho middlo of Sravard divn, = 808° 4(# 6Y 
Again deduct 270 0 0 
Tenoo tho long. of tho end of tho 18॥ quarlor = ------------ 

of Bharani division ves oe स 88५ 40! Gt 


oe 


Now the longitude of the sun at Calcutta Meun noon on 
April 30, 1988 A.D., a new-moon day, was = 39° 14 044. 

This fairly agrees with the longitude of the last point of the 
Jat quarter of the Bharay division obtained above, 

Here a shifting of the equinoxes till 1931 A,D. of 80° 14! 341 
indicates a lapse of 1828 years and tho dato arrived 0 bocomos 
801 B.C. If we want to get ab ४ year noar to this dato and 
similar to 1938 A.D., that year becomes 886 B.C, or —885 A.D, 

This date appears to be the time indicated by the Nabgatrestt 
rule of the Baudhdyana Srauta Sitia, 


Tum BAgDNAYANA RULE For tia Patcasiradiya Sacvifcos 


In another place the Baudhdyana Srauta Siitva Jays down tho 
following tule for beginning the Pantoaséradiya sacrifices. Theso 
Jasted for 5 yonra and wore bogun with the advont of tbe Todion 
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season of Zemanta or of the dews and ended with (he Indian 
soason of Sarat or autumn. Tlence on the day for the beginning 
of this Pateasdradiya sucrifices, the desued celestial longitude of 
tho sun was about 210°, The Baudhdyana rule rune as follows :— 


पञ्चधारदीयेन यक्ष्यमाणो waft स उपकल्पयते wage निरटान्‌ वतूसतरान्‌ एक 
हायनान्‌ स पुरस्तान्‌ मार्म्रप्येः पोणैमास्या आमावास्येन efter सहदशमास्तीः 
परश्रवत्ूसतरीराकभते । + »* ५ 


B.S. Stitra, XVIII, 11 


५ When द person is being served by the five-yearly sacrifice, 
he selects seventeen he-calves which are more than 8 days old 
and of nol exceeding one year in age. He makes the sacrifice 
with oblations of clarified butter on the new-moon which precedes 
the full-moon at the star group Mrgagiras * (i.¢., A, ¢4, und ५) 
Orionis) and secures soventecn she-calves of which the presiding 
Acities are the Maruts or wind gods.” 

The practice was to 1016156 L7 he-calvos and 17 she-calyos 
Jor freoly roaming about tn the fields or forests in the Ist year, 
17 sho-calves in the 2nd year, 17 she-calves in the 8rd yoar, and 
17 she-calves i the fourth yoar wero also sel at Jiberty, Tb is 
not cloar if in the filth year also the saine practice was continued, 
Tho day for begiunmg the sacrifice was of thenew-inoou preceding 
the full-moon at the Mryagiras (i.6., A, du @. Orionis) group, 

Now m the yoar 1929 A.D,, the full-moon near A Orionis fell 
on December 16 ; and the preceding new-moon happened on " 
December |, We 88811116 hero that the sun's longitude increased 
by 60° in two [0141018 very nearly, Hence the sun reached the 
winter 80160106 on the day which correspond with tho new-moon 
on the 20th January, 1080 A.D. 

On this day. ie., January, 29, 1980, ab 6 M.N, the sun’s 


Npparent Jongitude was... ve 808° 52 1# 
Deduct `... one 270° 0" 0, 


1 cy, Apastamba (10 Sia, XUX, 0-8-2, which records a (raditlon of the 
Loginuing of Uemanta on the Aygadtras full-moon day which conesponde to 4 mean 
dato of abont 2060 B.C, 
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५, the remainder 88° 68/1” represents the shifting of the ७५1०1८08 
111 1986 A.D. The date arrived at becomes,—888 A.D., which is 
the same as the one derived from the rule for heginning the 
Naksatresti sacrifices, The following back calculation for the year 
807-886 B.C shows the begimmingr of the seasons and tho days 
for the beginning of these sacrifices, 









































Julian At G. M, Noon 
Calendar Julian =! 
year and days Te श Remarks 
date | Appt. Sun | Appt. Moon _ 
= Indian ITemanta १048011 
Noy. 1 1807751 210° 40’ 212° Su’ | starts with this पि, M. doy 
Panoasaradiya to begin, 
~886 4897766 | 225° 68. 60° 48“ 1, M. at A Ontonts about 
Noy, 16 10 hrs bofore 
886 1897810 970° bO’ 266° 1“ | NM. one duy after winter 
Dee, 90 xolatice ant the middle of 
Sravand division, 
886 eee NoM. 164 0 hire, lato, 
Beb. 9 * ww | 4६“ 891° 84 | Rajastiya to start. 
--180 9897190 N. M. near vornal equinox 
Mai, 29 859° 0 867° ¢? | abendof tho 18 quarter of 
: Bharani dn, Nakgatregti to start, 
„. ~~-88४ 1807914 || 1/1. in 1184},14 18 hea, 
Apr. 18 18° 27° 202° 99" before 








The sinall discrepancies which the above calculations show 
with the Baudhayana statements ave negligible, These slate- 
ments of the Seautusiitra are not and cannot he very accurate, 
Tt should be noted in this conneetion that for the year,~886 A.D. 


A Oronis had a colestial long of about .. , 48° 408 
a Libra tie १ ५५ + 186" ¢ 
i Libra on १९१ on we 191° OF 


५ Jabra und i Libre avo the two slurs m tho Viédkha division, 
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Aga in this year,—-886 A.D., 


the longitudo of the ond of the ist yr. of Bharani = 359° 89! 
+ n" १ Ist pl. of tho 7 sakha division = 182° 59! 
noon ” ++ 21109808 ,, = 86°19 
११ + » mid-point of the S'avayd ,, = 269° 89/ 


Thus the year &87-86 1.6, appenrs!to be the mean date indicated 
by the Baudhdyuna rules for beginning the Nalegatresti, the 
Pancasdradiya and the Rajasiiya sacrifices, This date however, 
is liable to being lowered by 76 years or by even a greater 
luni-solar period, 

We now take up the Baudhdyana vules for selting up fires 
by the householdor. The rules in question state the suitable or 
auspicious days for the purpose and have nothing to do with the 
boginnings of the seasons. The auspicious days are the new-moon 

days wt (L) Kytlikds, Q) Rohinis, (9) Punarvasus, (4) P. Phalgunis, 
, (5) ए, Phalgunis and (6) Citra. A Brahmin is to set up his fires 
in apring, ४ Kgatriya in summer, a Vaigya in autumn and a 
curmaker in the rains? In this connection it is said ~~ 

(a) “qt वेशारयाः पौर्ममाखया उपरिष्टदामाबास्या भवति प्ता सकृत्‌ संवतूसरथ 
fear सम्पतते तस्यामादधीत | 


‘The now-moon which follows the full-moonin the Visakha 
division, once happens in 0 year with the moon in the Rohini 
division, that is the day on which the fires are lo be set up,’ 

his 1010 atalos when (3 get ab the day of a now-moon in the 
Rohini Naksatra, There is another rule givon for sotiling when 
to gal ab a new-moon near the Punarvasus (Custor and Pollua), 


(४) या sens पौणौसाल्ाः पुरस्तादमावास्या भवति सा सत्‌ संवतूसरख 
पुन्ंसुभ्यां संपयते तस्यामादुधीतेति" । 


‘Phe now-moon which precedes tbe full-moon in the Nakgatra 
Asadha (here the ए, Asddiut), once (i.e., on rare occasions) happens 
in a year with the moon near tho Punarvasu (Castor and Potlua) ; 
the fires should be seb up on this day.” ^ 

These are purely luni-rolar-stellar phenomona which repeat 
roughly in 8, 11 or 19 yoars. The Rohini and the Punarvasn 


1 Baudhdyane 8, Sia, 11, 12. 
५ Ibid, III, 1, + (16 is algo ropontod in XXV, 18, 
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new-moons answering to the above description happened in the 
year 884 B.C., as the following calculation will show :— 


7 -----~ ---~ --------- 


4४६. M. Noon 























Year and Tulian nae Remarks, 

date days 

Appt, Sun | aoe. Mom Moon 

--888 | 1898651 19° 41’ 194° 97° ¥.M, in एदा) Dn. 
April, 19 
~—898 A.D, N. M. in Bharani? Dn. for 
May, 4 1898666 2५५ 1“ १8० 48’ 86106 up fires. 
—883 A,D,| 1898696 62° 84’ BH° 46" N.M. in Punarvasu Dn, 
June, 8 for selting up 01९6, 
~-888 A.D.) 1908710 7b° 64 ‰8° 0 | LM in ए, Agidhé Dn, 
June, 27 





-------------~ ~~ 





Visélkha division ~= (82° 59! to 106°19! 
i Punarvasu division 62° b9' {0 76° 19 
Long. of Polluw + = 73° 14 


i 


It is evident that such new-moons came in 9180 in the yar 
B.G., 1.0, 8 years before the date 887 B.C, arrived ab before. 
‘atapatha Bréhmana* loys down tho rule that firos should bo 
p, on the day of the now-moon’ with which the lunar 
usha ended, meaning of course the new-moon, either at the 
ritikds or the Iyadcs (Rohinis), hose rules for setling up fires 
ey 9 householder have nothing to do with the beginning of any 
8684800 of the year and do nob indicate the date of the Baudhayana 
Sétra, nor of the Satapatha Bréhmana, nor of any other work 
of the kind, ; 
Weare thns Jed io eonclude that ihe mean date for the 
Baudhiyana rules for sacrifices should be taken as the year 
887-16 B,C, 


1 Satapatha Brakmaya, XT, 1, 1, 73 oiled by 8. B, Dikyite in his atedla 
व्योतिःगाछ, Pago 180 (lab 140. योऽहौ वैशद्धखामावला तखामादधोत. ^ MATA 
warat पदषु परतितिषति॥ 


. 
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One point more that we want to notico here is that the 
Baudhdyana Srauta कद्ध mentions the uame Panini in the 
Pravara section 8 (Vol. TIL, p. 418) and also the name Kauligva 
Yaska in XVJ, 27, Whether these statements placo the dates 
of the colebiated grammarian and the author of the Vedic 
lexicon, Nirukta, before the time of the Baudhdyana Srauta 
Siitra (9G0.B.C. nearly), ise matter that cunnot be settlbd astrono- 
mically. True il is that the word ‘ Yavandni’ as found in Panini 
means tho wrillen alphabet of the Ionian Greeks, but it would 
be {ar Crom rational lo conclude that the Yavanas did not come to 
India before the limes of Alexander or cf Darius. 


CHAPTER XIX 
BRAHMANA CHRONOLOGY 


| 


The Satapatha and the Ta iltiriya Brahmanas 


The timo when the Satapatha Brahmana came inlo its present 
form 1» indicated by the following passuge! :-- 

तदाहुः । atime दति Aombkageacngiien भै 
क्षलियस्यऽतुः क्षतिययत्त उवाऽएप यदश्वमेध इति ॥२॥ तदे वसन्तऽ एवाभ्यारभेव | 
वसन्तो घै प्राक्षणलाऽतुंयौ उ वे कश्च यजते mands यजते तस्ष्ठसन्तऽ पुवाभ्या- 
रमेत ॥३॥ सा थासौ sega पौर्णमासी भवति । तस्थै पुरस्तात्‌ age वा सक्षाहि 
विवि उपस्रमायान्सयष्वयु at होता च ब्रक्षा Agra चैतान्‌ वाऽ wearers RAAT: WAN 


“In this connection they say ‘in what season is the beginning 
{0 be made?’ Some say ‘it should bo bogun in summer, os 
summer is the season for the Kantriyas and the Asvamedha is 
the sacrifice for the Kgatriyas alone, This should bo begun in 
spring alone, as spring is the season for the Brihmanas; whoever 
makes the sacrifice begins it by being a Brahmana as ib were, 
Hence this sacrifice is to be bogun with the spring alono, 
That beginning takes place on the full-moon night at the 
Phalgus, Six or seven days bofore it, come the priests who are 
adhvaryu, hoty, brahind, udgatr, eto. 

In this pasango we get the indication that tho Indian spring 
at this period, set in at the full-moon noar the Phalgus or that 
the sun had the tropical longitude of 880° on tho full-moon day 
of Phélguna, In the earliest Vedic times the full-moon day of 
Phalguna was the winter 80180106 day, and tho time was about 
4600 B.C, Here we notice a clear atatement that the full-moon 
day of Phalguna was the beginning of spring, Tho date, which 
is at the eud of this transitional age, has been shown in tho next 
chapler as about 626 B.C, Although this Brdhmana records 


. १ 
1 Satapatha Brahmaya, 18, 4,1,2 tod. Wober's dn. page, 079, 


BR a 
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the traditions about Yajiiavalkya and Janoke of Mithila, 
the present recension of it cunnot bo much earlier than what has 
boen slated above, ‘Chis change in the meaning of the Phalguni 
full-moon is also rocorded by the Apustamba and Katydyana 
Srauta Sutras. 

In the Tuittiriye Brahmana also we hayo evidence of this 
new moaning of the Phdlguni full-moon day? :— 

वसन्ता ब्राह्मणोऽग्निमादधीत । वलन्तो वै ब्रह्मगखतुः। सख पएवेनतावाधाय । 
्रहमवच॑सी भवति । सुखं वा एवद्तूना गद्कलन्तः । at वसन्तेऽग्निमाधत्ते। ger 
एव way + ४ † ५ 

भीमो वै राजम्य्यहुः । शरदि वैय आदधीत । ed Sere! ॥७॥ 

न पूर्वयोः फल्गुन्योरग्निमादधीत । एषा वै जघन्या शतिः संवतूसरख sad 
meget) एषित एष संवतूतराम्निमाधाय । पापीयान्‌ भवति । उत्तरयोरादधीत । 
एषा Square संबतूसरय । aget फश्णुनी । gaa एव संवतूलराग्निमाघाय । 
वसीयान्‌. भवति एति ॥८॥ 


“A Brihmana should set up his fire in spring. Spring is 
the soason for the Brihmana......what is spring is tho first season 
of the year, One who sots up fro in spring, becomes a chief 
WINONE MOH vee Summer is the season for the Rijanya 
(Kgatriya). A Vaidya should seb up his 116 in autumn and 


autumn is (116 season for the भ 014४8, 

^^ {6 should not bo set up on the day of fall-moon at the 
Pirva ‘Philgunis (Sand 0 Leonis), Tt is the last night of the 
year what is the full-moon al the Parva Phalgunis ; 9 man 
becomes o sinner by making firo for the year at the 
fag end. 16 should be seb up in the full-moon at the Uttara 
Phalgunis (8 Leonis and another small star near to it); 
it is the first night of the year—the full-moon night at the two 
Uttara Phdlgunis. A man becomes wealthy by making fire 
from the very beginning (of the year),”’ 

Thus in the Taittiriya Braéhmana algo we have  cloar indi- , 
cation of this now meaning of the Phalguni full-moon, Tha date 
for this meaning cannol be much curlier (han about 625 B,C. as 


is set forth m the next chapter. 


1 Daittiriya Bralonaya, 1, 8, 2, 78, 
27-~L108B 
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Tho question whethor the superiar limit to tho dato whon 
the full-moon at the UWtlara “Phdlgunis marked hoginning of 
spring can be iaised higher than this 626 B.C., ia a very knotly 
one. [f it can bo ostablished that at tho time of  theso 
Brahmanas, the calendar makers could discover the oecurronce 
of the second Phalguna as an intercalary month, the date may 
go up to 767 B ८, as the following caleulations will show :-—~ 

On Feb. 27, [756 AD., at GM—Ohr, or KML, 5-8 
A.M, we have, 

Apparent sun = 380° 0! 87, 


» Moon = 148° 10/ nearly, 
and 8 Leonis = 188° 21/ 


The full-moon happened 4 hours later, not very far from 
B Leonis, the ‘junction’ star of the nakgutra, Ultara Phalguni, 
This full-emoon was similar to that which happened on March 
28, 1945 A.D, 

Again us the Satapatha Brahmana has very froquent 
reforences to Asddha'( wast), which means tho full-moon al 
the nakgatra, Uttardsddha, we understand that the full-moon ab 
thia nakgatra in come years narked the summer solstica day. 
Now we had on July L, 762 A.D. ४ full-moon as ;-- 

On June, 80,—762 A.D , al G.M, Noon. 


Appt. Bun = 89° 7 544, 


+ Moon = 266° 5! 44" nonrly 
4} mane ०५० 
The full-moon happened about 12 his, Inter, 1,6,, ut about 
5.8 AM, of Kuukgotra mean time of July, 1, and this waa also 
summer solstice day. This full-moon was similar lo that which 
happened on July, 31, 10389 A.D, Tho Satapatha Brahmana 
indicates that the क्कि or tho  fullemoon ab the nakgatra 
Gsadha was in vomo years the summer solatieo day and in some 


1 ct, Satapatha Brahmaya, 9 ch , 6, 8, 12-18; प्ण, 8, 4, 1; the last reference hag 
warer & <a एषं वाचि which is mont a‘gnifoant. Gf also ti ch. 4, 2, 6 and ०, 


BRAMMANA CHRONOLOGY ail 


yeurs the full-moon at the Utiara Phalguni marked the coming 
of spring. ‘Chese two phenomena, of course cannot happen in 
the same year, 

If tho rale-givers or calendar-makers could discover tho second 
Caitra ag an intercalary month, tho date may go up io 901 B.C, 
for the Phalgun:.full-moon marking the advent of spring, We 
had on €, 28,900 A.D., G. M. Noon 


Appt. Sun = 880° 24’ 56” 
» Moon = 144° 69/ 50" 
6 Leonis = 181° 22! 48", 
This full-moon coiresponds to that on 81st March, 1984 in 
respect of the 70०" phases near to the fixed stare, 
Tho corresponding dsddhi fel] on the Qnd of July, 906 A.D. 
on which at G. M.N., क 
। Appt, Sin = 89° 49! 22” 
९ + Moon = 260° 8! 88॥ 


oe 


The fullemoon happoned in about 14 hrs, 1% was similar to 
the full-moon on August 1, 1921 A.D. 

It must be said on the other hand thal the Veddarga calendar 
recognises only Lhe second Asddha and the second Pauga as inter- 
calary months, On this basis, the date cannot be raised beyond 


625 B.C, - 


CHAPTER XX 
BRALIMANA CILRONOLOGY 


Time References from the Katyayana and the Apastamba 
[| Srauta Silvas 


In this chapter we propose to interpret as far as possible the 
following time roferances first fom the Kadydyana Srauta Silva 
and shall also consider those from the Apastemba Srauta Siilra. 
Those from the first work are : 

(०) श॒श्पक्षसप्या deat सरखरती-विनश्ने । 
11, I, आर, ¢, 90, 

“ The day for being consecrated for the Sdrasvala sacrifice ix 
the seventh day of the light half (of Cartra).”’ 


(b) त॒रायणं Sardine teat ॥१॥ Beer वा ॥ 
: PLT 7, 14, , 
“he Turdyana sacrifice is lo be mado on the Sth day 
(tiths ?) of the lighthalf of Vaisakha or of Caitra.”’ 


(© हितीयः qammedia: ugn तेन यक्ष्यमाणः पद्चवपौण्यास्वयुजीश्ठ षु चतु- 

खितं पद्यूनाकभते मारताम्‌ वैशवस्तोमान्‌ कषिणादङ्गान्‌ el 
Pt, IT, aso, 4, Ob, 

“The second is the five-yearly or tho Paiteasdradiya ७१९४10५0, 
One who is being served by this sacrifice collects in the light half 
of the month of Aégvina, thirty-four animals ( 1,6,, 17 bull-calves 
and 17 cow-calves) which are sacred to tho Maruts to be liberated 
in honour of the Vaidvadovas with tho proper snerificial fees to 
the priests.’’ 

(¢) aarti फाल्गुन्याम्‌ ॥१॥ 

PUT, ९, 1, 1 

“The four monthly sacrifices to bo begun on tho [प्रो] moon 

day of Phalguna.” 
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(0) store “मयन्तेयोनिरिति समारोद्यादवसाय निर्मथ्य वर्णप्रघासा। | 
Pt. I, ४,8,1 
The Varunapraghdsa coverony is to be performed on the 
full-moon day of नका८..,....,.. ४. 


(^) भसंवत्सरेम्सोः wregeges शनाशीरीयेणेषट सोमेन पुने वा यजेत 
पौणेमास्याम्‌ }" 


‘Tho sacrificer who wants a year-long sacrifice should begin 
by performing the Sunagiriya sacrifice with Soma or an ammal 
on the day of the first visibility of the crescent before the full- 
moon day of Phdlyuna , the sacrifices to continue from the 
full-moon day,’ 


(9) “रक्ञोऽशवसेधः सव्वंकामसख ॥१॥ अद्टम्यी नवम्यां वा फाद्णुनीध्ुदछछस्य ॥२॥ 
Pt, TT, xx, 1, 1 -9, 


The king who wants nll his desires to be satisfied should 
perform tho Asvamedha sacrifico: he shonld get consecrated for 
it on the eighth or the ninth day ov tith? of the light half of 
Phalyuna,” ‘ 


` (2) माघीपक्षयजनीये दीक्षा 4 


Pt, IT, xv, 1) 4. 


५ A king should consecrate himself for the Réjasiiya sacrifice 
in the light half of Mayha.”’ 


(४) घ्राजपेयः eee वैश्य ॥१। 
Pt, TI, xiv, J, 1 


“he Vajapeya sacrifice is to be done in autumn by people 
olher than Vaidyas, i.c., by the Brihmanas and tho Keatriyas.”’ 

Of the 9 references quoted above the most siriking ate the 
rafavencos (d) and (&) which tend to show thal ihe fullmoon 
day of Phdlguna was regarded aos the beginning of spring and 
that the full-moon of Agddha was taken as the summer solstice 
day or the advent of the rains according to the nature of 
different years of the time. It is evident that both such 
fullumoon days a8 indicative’ of the starting of apring and of the 
rains, cannot be comprised in the same year as four lunations 
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= 118 neatly and the two seasons roughly = 122 days, ‘This 
latter period is affected by the position of the sun's apse line. 

Originally iu tho earlier Vedie period the full-moou day of 
Phélguna meant the winter solstice day, when tho now-moon 
of Magha ended, also meant the same day of the tropical year. 
These phenomena came “at intervals of four yoars as 
4 lopical years = 1461 days nearly and 49°5 lunations = 1460 
days approximately and the moon's perigee playing an important 
part may contribute to the equality of the two periods, 

Now coming down to the time of the Kdtydyana Srauta ५१८१५) 
the same day 18 spoken of or indicated as the beginning of 
spring. We aro thus led to a period when the full-moon day 
of Phalguna caine to he interpreted differontly, We accordingly 
take the fullemoon day of Pha@lguna of the Katydyuna Sraula 
Siitra to be a day like the 26th of March, 1937, the latest possible 
day in our time for this lunar phase according to the Veddnga 
calendar, which was taken for the beginning of spring al the 
time of this Srauta Sittra. ^ 

Now on March 20, 1987 ot GM. प्रि, the sun’s apparont 
longitude was = 5° 96! nearly, and this longitude ot the timo of 
this Srauta Siitra was according to our interprotation = 880°, 
` 60५6 the shifting of tho solstices was 85° 20/ up bo 19387 A.D. 

This indicates a lapse of 2660 yours till 1987 AD. and the 
date 28,—628 A.D. 

Similarly using the latest possible day for the कप full. 
moon day according to the दद्यात calendar in our time was 
the 29th July, 19:31. On this day at G.M.N., the Sun’s longitude 
was = 126° 23’ nearly. As this longitude at the tino of this 
Srauta Sittra was = 90° for the summer golstice day, we soe thal 
the shifting of the solstices till 1981 becomes 36°20’ nemly, 
indicnting 9 Japse of 2560 years and the date os,—629 A.D. 

Thirdly by considering the reference (b) aslo the Turdyana 
sacrifice day, we take the day in question os simular to April 
98, 1986 A.D. which was the vernal equinox day of o year ol the 
time of tho Sraula Sitra, ५ । 

Now on April 26, 1986 A.D. the sun's apparent longitude 
was=B6°!/, which represents shifting of the 80181008, and the 
year arrived at becomes,—624 A.D, 
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Tourthly ib is possible to arrive ab the date,—~624 A.D. from 
yoference (£) from the Pateasiradiya sacrifices, The day in 
question appears to have been the Anumati full-moon day of 
Asvina, \ 

The reference (7) is an echo from the Salapatha Brahmana, 
and this Sravla Siitra is w crude followor of an old rule, The rest 
of the referenccs do not present any peculiarly iatorosting 
feature, 

A calendar for,—624 to—628 A.D. and for one day of —620 
A.D, aro shown below, giving tho sacrificially important dates; 


Luni-solay Elemonts at G. M,N. 


01 Julian Daya | Appt. Bin Japon] स Appt. Moon Remaiks 





| ५१५ | == [eens 2018८९6 day on 
Jan, 80 "^| 14014116 | soe | ८ | 20089“ 4500704 7, 14, day, Varuna 
ens ~ Praghdsa to start. 








Lunar 0140110, 60) dey of 
Highb half, ए, Equinox day. 
Turiyana sror'fice day, 


| ८७४७ | oo AD.) 1400006 | ०0018" | ६५५ 






Sima? | च [omer [mee 
ie 1409408 | ॥ण्र10" | 1618 = | 7, आ, पण्णा a Labra (पको 
४ 


a 7 Anumali क duy on Ane 
~O2 AD | 1402414 | 1104020“ | 969"28’ = | tumnal करवामः day, Pinca 
890, 29 daradiya lo 1 
~ 628 A.D, 1 1 ume | vaew [Tee Sa 4404 | P.M, in ©. Phdlguni spring 
Tab. $8 1498608 20014“ ५५.९८ begins Caiurmasya sto start, 
----~------~---~--~----------- 


Procession of Wquinoxes from —624 to 499 A.D, = 15°82/28", 








Tho Dhanigthd nakgatra oxtouds from 277°47/82" {0 291०7181 
Aévini » n ” 844°27/82" to B57°4'7/82" 


„ Uttara Phalguni i ” 131°7'82” {0 144०2710! 
Uttara Agaghé Tey 251°7'82"to 204°27/82॥ 
Visdhha 9) ny) 184०4718 2॥ {० 19१०478४ 


Wo aro thus led to conclude that the Katydyana Srauta 8646 
should be dated about tho period from ,—629 to —623 A.D, The 
daté of ‘tha rules for tho various sacrifices can not he raised, 
bul it'may be lowored, if neceesary, (for the book} on literary and 
other evidences, 


i) 


ae 


t 
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In this connection we ५५ the following rules from the 
Apastamba Sraulu 90414 :—~ 


(@) wat ह वे चतम्मौखयाजिनः gaa भवति ॥१॥ meyeat परण॑माखां 
चेतनया वा वैश्यवैषेन यजेत wen vin, {, 1-8. 


“Inexhauatible become the merits of tho porformera of the 
four monthly (cdiurmdsya) sacrifices, These ghould be (bey) 
on the full-moon day of Phdiguna ot of Caitra by using the reas 
addressed to the 1४९6४८45, ** 


() aga साधवश्रेति चतुर्भिमौसनामभिरेककपाकमभिजहोति ॥ vin, ४, (8, 

“Ta the four months which are counted as Madhu Madhava 
&e., the performers of the edlurmdsye sacrifices should offer 
cakes, which are formod of one homisphere (apala) ox oblations 
to the fire,”’, 

This shows the saine feature ४६ the Kalydyana Sraula उदीप 
roles on this point, viz., that tho ediurmdsya sacrificos should 
be begun with tho advent of spring and tho tropical months 
of Madhu and Madhava constitulo tho spring. 

Here the literary evidences muy settle the priority in [1016 of 
tho two Srauta Siilras, So far ag tho astrunvmicnl indications go 
they point for hoth the period of about 630 lo 6४4 B.C. 


CHAPTER XXI 
INDIAN BRAS 


Helipses in the Sanryukta Nikaya and the Date of 
the Buddha's Nirodna 


Thero are two opinions as to the datoof the Buddhn’s Nirvana. 
Some or almost all madern scholars are of the view that the 
event took place in the year 483 B.C.’; on the other 
hand there is a Ceylonese tradition that it took place in the 
year 544 B.C. In the present chapier we want to settle which: 
of the above dalos for the Buddha’s Nirvana is correct, by the 
data furnished by the avcount of the eclipsos recorded‘in the 
Saniyukia Nikdya. 

Tn this work, Part I, Sagiétha-Vagga, Book II, Chapter I, 
is slyled Devuputia-Samyutlam, Init the sultas 9 and 10 speak 
of an oclipso of tha moon {0 have been followed by an cclipse of 
the sin, Tho context nppears lo indicate that these eclipses were 
separated by only ४ fortnight, The original Pali texts are 
quoled below as far as necessary : 


$ 9, Chandimda, 


1. Sivatthyam Vihavati ॥ 

Tens kho pana Samayena Chandimai devapulta Ribuni, 
asurindena gahito hoti || Atha kho Chandimu devaputlo Bhaga- 
vaniam onuesaramiino tiyam Veliyim imam githim abbisi | 

2, Nomo te Buddha Vir-atihu || Vippamutto si sabbadhi | 
ASambidhapatippano-smil) tessa me seranam bhaviti || || 

8. Atha Kho Bhagavi chandimam devaputtam arebha 
Rihum aeurindam githay’ ajjabhisi || 

Tathigatam orahantam | chandima saranam gato ॥ 

Ribu chandam ‘pamuticassull buddha lokinukampakili || 


1 Quimingham’s Book of Indian Exag, p, 84. 
2 कण्ठा Ban, of the Sahyutta Nikaya, Part I, pp. 50-51, 


‰8--11087 
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Wo give the tranelation by Mrs, Rhys Davids* :-- 

“The Exalled One was onco alaying al Sivatthi. Now at 
that time Chandimai, son of tho Devas, wus seized by Rihu, lord 
of Asuras. Then Chandima, calling tho Txalled One to mind, 
invoked him by this verse :-— 

O Buddha! Hero! glory be to thee | 
Thou.art wholly set at [नक | 

Lo! T am fallen into dive distresa! 

Be thou my refngo and my hiding place! 

Then the Fxalled one addressod nv verse lo Rithu, lord of tha 
Asuras, on behalf of Chandima, son of the Dovas:— 

To the Tathigala, the Arahant 
Fath Chandima for help and refuge gone, 
0 Riihu, set the moon at liberty | 
The Buddhas take compassion on the world"? 
We next cite the section ov sulla: 
§ 10, Suriyo. 

1. Yona kho pana Samayana Suariyo devaputls पीपा 
asurindena gabito hotil) Atha Kho Suriye dovapnbie Bhagavantam 
anusearamano liyan voliiyim imam githim abhisi ॥ || 

2 Namo te Buddha Vira-tiha | Vippamuattosi anbbadtht | 
Sambadhapatippanno-sini | tassa ma पाको) bhavitt || ll 

8, Atha Kho Bhagavi Suriyam dovapubtarh firabha 

Rihum asurindam githaya ajjhabhisi ॥ | 
Tathizatam arahantam || Sariyo अणो gato | 
Rabe patnetica Surtyam || buddhit lokimukampalditi ॥ ॥ 
Yo andbakiire tamasi pabhaikaro |} 
Verocano mandali uggatejo |] 
Ma Rabu gilicaram antalikkhe || 
Pajarh mama Rahn pamutica Siriyan-ti | ॥ 

Mra. Rhys Davids’ Lranalation rans as follows: 

“Now at thal fime, Surya, son of Devas, was soizarl by Rahn, 
lord of Asaras, Snriya, calling the Txalted One to mind, invoked 
him by this verso ~~ 

0 Buddha! Herot Glory he lo thee | 
Thou arl wholly sot at liberty | 


1 ‘Phe Book of the Kindioil Anyings (Saryutta-Nekdya), pagoa 71-79 : 
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Lio! Iam fallen into sore distress. 
Be thou my refuge and my hiding-place | 


Thon ihe Bxelted One addressed a verse lo Rahu, lord of 
Asuras, on behalf of Suriya, son of the Devas :— 


To the Tathagata, the Arahant, 

Hath Suniya for help and refuge gone. 

0 Rahu, set the sun at liberty f 

The Buddhas take compassion on the world, 
Nay, Rabu, thou that walkest in the sky, 
Him that thou chokest, darkening the world. 
Swallow him not, the craftsman of the light, 
The shining being of the disc, the fiery heat, 
My kith and kin—Rahu, set free the sun !’’ 


We understand that the eclipse of the moon was closdly 
followed by an eclipse of tho sun, and apparently at ४ very short’ 
interval, viz., of a forbnighs, as the phrase tena kho pana sumayona 
(तेन खलु पुनः समयेन) indicates, i.c., the two events happened 
in the short period of time of the Buddho’s stay at Srivesti, 

Now the mera happening of bwo eclipses, one of the moon 
followed only a fortnight lator by ono of the sun, is not quite 
adequate for setiling our problem, We want one more 
ciroumalance of the eclipses, viz., the lunar taonth in which 
these (० eclipses were visiblo ab Srivasti. The Devaputta 
Samyutlam contains ten “guttus in all, of which two relate 
to Kassapa, one wach to Magha, Mdgadha, Damani, Kamada, 
Patotleanda, Taiyuna, Candimd and Surio, All of those are 
spoken of as sons of Devas. 

Now the Devas according to the Hindu tradition are 33 in 
number, Thoy me the oight Vasus, eleven Rudras, twelve 
Adityas, Indra and Prajapatt 

Uere Kassupu Devaputta may be identified with Prajapati 
the presiding deity of the five-yoarly luni-solar Vedic cycle, 
The twelve Adifyas ave the bwolve months of the yeur and con- 
sequently the lunay month of Maghu is a Deva according to the 
Flindu tradition. 14 is therefore likely that lunay Mayha ilselt 


1 Brhaddianyaka Upanigat, Chup, IIT, Bi. 9, 2d. 
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is spoken of here as Magha Devaputta in the Scrtyulle Niledya. 
In the Devaputta sulla it is said that firsl came Kassapa to wmeob 
the Buddha, then came Magha and thon eume the rest. Bo far 
as we can underatund of the allegory underlying these sutlas, the 
winter solstice day marking the advent of Kassapa ox Prajépalt 
came first, then came the full-moon ending month of Magha, 
a Devaputta with the full-m.on near the nulsutra Pusyi. The 
Devapultas of the section are probably some other gods oither of 
the Hindu or of the Buddhist tradition. 


The two consecutive eclipses spoken of in the = कषतव 
Nikdya most probably happened in the following order : 


(1) Kassapa ox the winter solstice day caine first. 


(2) An eclipse of moon followed it at about the ‘junction 
star’ d-Cancrw.' 
~ (3) An eclipse of the sun canie wv (01111६00 lator. 

Thue the solar echipse happened in the middle of the full- 
moon ending Maghe and the lunar (८08५ ol its beginning ; 
both the astronomical events were observable from  Sriivaati 
where the Buddha was staying al the time, 

Now on looking up tho work Canon der Btnsternisse,? wo 
find that m tbe period of time from —680 A.D, (0 483 A D., the 
only gclipses first of the moon and then of the sun ab an snaterval 
of ५ fortnight, of which the solar eclipse huppened at the nuddle 
of the full-moon ending Méayha, and both the eclipses wore 
visible fiom 8174801, wore i 

(1) A lunay eclipse on ५ 
December 20, —550 A.D, (560 B.C.), व प्रप्रा day no, = [611246. 
Pull inoon happened of 17 hra, 380m. वरधन, or 28 118, 0 111, 
L8.'T, Magnitude of the eclipse = 6°8 [udian units, 

Duration of the eclipse = 2 brs, 40 mins, 


1 At Ung poriod of ‘ime a [प्रा moon at about 3° [नृपा Scunora gave the 
winter 5०1०109 dey. एणा ० Dacembar 27, 670 BU, ab त M, Noon App. Sun = 
270° 17’, App. Moon = 05° 67’ and B-cdnor@ = 08° nonrly. कषा moon happened 
about 5-12 A.M, 1.8.7. and fun revghed thu winter solstice ab about 10.46 A.M. 
18,7, 

2 The great bovk on colipses by Oppolzer, Vionna, 1887, 
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(2) A solar eclipse-on 
January 14, -558 A.D (689 BG), Julian day no. = 1811262. 
New 11001) happened at 6 hre. 88m, G M.T. or 19 118, 8m. 1.8.7, 
Longitude of conjunction of Sun and Moon = ०88० "461, 

fhe central line of the annular echpse passed through the 
three places A, B and C having the following longitudes and 
latitudes :— 


Station Long. Lat, Tveation of Station 
A ४०० B 35°N 160 miles west of Cyprus 
1 80° & BLoN Nanda Devi Penk of the Timalayas 


८ ।10° B 6१० A place in Last Siberia, 


Both theso eclipses were visible from Srivasti in the district 
of Rae Barelli; the first was a partial cclipse of the moon and the 
second though an annular eclipso was a partial one ab Sravasti, 
Tho sun had reached the winter solstice 18 days hofote the day of 
the solar eclipse, i.c., on the 27th December, 560 BC, 

If we accept that the Buddha’s Nirvdna bapponed in 544 
B.C. or -649 A.D., the echpses in question as referred to in the 
Samyulla Nikdya happened 15 years before that date. The olher 
finding ol the Nirvéna your as 483 B.C. becomes 76 years later 
than the year of the eclipses. Jf the tradition of the eclipses is 
(rue and our intorpretation of the month of their happening be 
correct, the year 483 13,0. for the Buddha’s Nirvdya is inadmis- 
sible. Here the Ceylon-Burma tradition as to the Nirvdya-year, 
viz,, 644 B.C., is really the true dale of the great event. 


‘CHAPTER X XI 
INDIAN RAS 
Kaniska’s lira 


Tho oras used in the Kharogthi inscriptions wre still. a matter 
for contvoversy. Dr, Sten Konow in his colebrated odition of 
them in the Corpus fnsoriptionwm Indicarum, Vol. IT, pps 
Ixxxtitxxxiii, has collecled together 36 instances of datos from 
these inscriptions and has dividod them into two groups, A and 13, 
The dates used m Group A belong to an earlier ora, while 
those in Group B use the era or the regnal years Of राण, Tn 
this chapter we propose Lo nacertain the ore used in this sccond 
Group B Of the dates in this latter group only those which are- 
found in Nos. 26 and 35 give ua sone cluo ४8 lo the ora used, 
viz., 26 Beda, san 14 Asidhasa masasa di 20 Uturaphagune is’ 
Kgunami marodasa marjhatasa Kanishhasa rajemi, : 

85 Und. Sar 01 celrasa mahasa divasa athami di 8 ise 
Ksunamt ~ 

These instances stald that in the eleventh year of king 
Kaniske on the 20th day of lunar Agidha, (he moon was con- 
joined with the naksalra Ottaraphalguni, and that in the year 
61, of Kanigka, the moon's naksatra win Prirosdadhd, on the 
8th day of caiira, From some exuinples of date in the Kharogthi 
inscriptions Dr. Konow has como to the conclusion thit ‘ the 
full-moon day must be the first dayrof the month,’ the chiof 
example being that the first day of Vaisdicha wa» taken as the 
fall-moon day of Vaisakha (sanwatsare tigatinme 103 vesikhasa 
divase prathamime di alra punapakge—No, 10, Group A of 
Konow’s list). Hore thore is no room for a difference of opinion 
with Dr. Konow, But T have to avy that this syston of reckou- 
ing the full-nvon ending Jonar months is nob Indianit may he 
Greek or it may be Babylonian. Cho month that is culled 
Vaisdkeha in this inscription would be called tho full-moon onding 
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lunar Jyaistha according to the Indian reckoning, In the 
Mahabhdrata also we have “the full-moon near the Maghds is 
about to come and the month of Mayha is also drawing to its 
close,’*? 

Now accepting the reckoning of the full-moon ending months 
as reckoned in the inscriplions, the meaning is clear Lhat the day 
that is spoken of as the 20th of Asddha, is the th day of 
new-moon onding Srdvana and the 8th day of Caitra is the Sth 
day of the dark half of Caitra. Hence we have the dates as:— 

(4) Year 11, month Srévana, 5th day, Uttaraphalguni. 

(ii) Year 61, month Cattra, 28rd day, Pitrvasadha 

Dr, Meet ‘is of opinion that the well-known Saka era and the 
Kaniska era are but one and the same era. Now the years 11 
and 61 of the Saka era are similar to the years 1925 and 1987 
A.D, of our times in respect to luni-solar stellar aspectr, and 

(a) In 1925 A.D., on July 26, the moon’s 1414010 was U. 
Phalguni, and it was the day of bth tithi of light half of 
Sra@vana. \ 

fb) In 1997 A,D., on April 4, the moon’s naksatra was 
P, Asiana, 

But the dth April, 1987 A.D. is shown in modern Hindu 
enlondars as the 8th day of,the dark half of Phalguna. Ib may 
be observed, however, that the Vedic standard month of Magha, 
camo in the year 1996 from Heb. 3 to March &, and that no 
intercalary month would be reckoned in those days of pre. 
scientific Eindu astronomy wilhin the next 24 years from 16 8, 
1935, a8 was done in the present-day Hindu calendars from 
Sep. 16 {० Oct. 15, in the year [986 A.D. Hence the Innar 
month that was called lunar Phalguna in the modern calendar 
for 1987, was called the month of Caitra according to this old 
reckoning. प्रजा from a purely astronomical standpoint, 
Kanigka’s era and the well-known Saka ora may be identified 
with oach other, But this Saka era, starled from 78 A.D., is 
perhaps to be associated with the death of a Sake king os 


1 27), dévamedha, Oh, 83, 8 — 
साधौ च प्रौप॑मासीयं ara; शेषो एकोदरः ॥ 


~र 
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Brahmagupta says—“maiigtegom (३१५७९) श्कान्तेऽब्दु.'' Nhe 
Kali yours wore 3179 (elapsed) at the death of the Saka king.” 
Again Brabmagupte calls the yews of the Saka ora as ‘ the yours 
of the Sako kings (armory पन्नाश्तंयुकतर्वप॑श्यतैः galletas? १.९. 
when 550 yeatsof iho Saka kings had elapsed). Heneo the 
regnal years of king Kaniska may nob be the saineas the years 
of the Saka era aa used by the Hindu astronomers. [ft scoms 
likely that the Saise cra was slarled with the death of tho prode- 
cessor of Kaniske whose real accession to the throne came in the 
year 78 A. D,, while his regnal years were reckoned from the 
year of his coronation. On this hypothesis Kaniske’s regnal 
years or his era were slaricd nb a very short imterval from 
78 A.D, 

In tho Paitamaha Siddhdnta as summarised by Varibamibire 
in’ his Panteasiddhantikd, the epoch used is the year 9 0 the 
Sake kings *— 

gat शवेम्वकालं qafreger Reading | 
grol afin क्यात्‌ तदह. पद्यात्‌ ॥ 

“ Deduot 2 from the year of the Saka kings, divide the resull 
by 6, of the romaining years, find tho aharganya from the hoginning 
of the light half of Magha starting from tho sunrise of that 
day.” | ^ 

We can now readily show that wo may take the regnal 
years of Kaniska to have been started from this year 2 of the 
Sake kings.. 

On this hypothesis, we have, 
the year 2 of Sake kings=80 A.D, 
+, the year 11 of Kanigka =91 A.D. 

The year 91 A.D. is similar to the 1927 A.D. of onr time 
for the No. of yoars 00866 = 18986, and 1886=160* || +19%4. 
Hence the 20th day of Agadha of the inscription is similar to 
Tuesday, the 2nd August, 1927 A.D, 

Again the year 61 of Ranigko=/4l A.D. and tho yonr in onr 
time similar to {41 A.D, is readily seon to be 1980 A.D., and 


1 B. Sphufasrddhdnia, i, 26. 
9५ Ibid, xxiv, 7, 
9 Paneastddhantika, xt, 9. 
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that the date of tho inseription corresponds to Tuesday, tho 11th 
April, 1989 A.D. 

Now the interval between 1989 A.D. and 1927 A.D.=12 
years, wherets between the year 11 and the year 61 of 
Kanigka the interval is 60 years. Now as 50=19x2+12, the 
moon’s phases near {0 the fixed stars which repeat in 50 years 
also do repeat in 12 years. [tis therefore quite consistent to 
take king Kanigka’s regnal years 10 have been reckoned from the 
year 2 of the Saka kings. 

Tl now remains (i) to determine how and when the year of 
the Saka kings was taken tq begin initially, (i) why the lunar 
months were reckoned from the full-mooun day itself, and (iii) to 
verify, by back calculation, the dates inentioned of the years 11 
and 61 of Kaniska, 

With regard to the first point, we know that in Vedic times 
the year was taken to bogin from the winler solstice day or 
from the day following; in the Vedaiga period also, the year 
was begun from tho winter solstice day, Asthe time when the 
Soke ern came tobe reckoned, was before that of Avyabbata f 
(499 A.D), we may reasonably assume that originally the Soka 
year also was bogun from the wintor solstice day. 

Wo 1880716 furthor that the wintor solstice day was correatly 
delormined 6 years before the Saka year 2 or 80A,D. The 
number of tropical years betwoen 75 A.D. and 1900 A.D, = 1826, 
which comprise 666576 days nearly. On applying there days 
backward to Dec, 29, 1899 A.D., we arrive at the date Dec, 24, 
74 A.D., on which at— 


0, M. Noon Ffonco on Dec. 22, 74 A.D., at G.M.N., 


Moan Sun = 270° 66! 2111 Mean Sun = 268° 68! 4/465 

+) Moon = 121° 15! 81°75 Mean Moon = 94° 64! 2169 
Lunar Perigeo = 281° 80/ 40404 | 1, Periges = 281° 26! 27°88 
Sun’s Apogoo = 60° f8! 85482 Appt. Sun = 260° 88' 
Recentriciby = ‘01747101, | Appt. Moon = 01° 4d! nearly. 


१) 
Thus on Dec, 22, 74 A.D. the full-moon happened about 
4 hours boforo Ge M. पि, and the sun reached the winler 801811९8 
in about 7 hours. 
914081 


nA 
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This olueidates the points ८) and (2), ofz., thut the Bila year 
was initially taken to begin from the winler solalico day, and why 
the months were reckoned from the full-moon doy ifkelf. Tn 
75 A.D., the mean longitude of Pollue was 86°81’, nenrly + tho 
moon al opposition on Dec, 22, 74 A.D., had tho Jongi'ude of 
about 89°28’, 1.९, about 3? ahead of the alar Pollux, and the day 
was that of the full-moon of Pauga, and similar in our times to 
that which happened on Jan. 15, 1930. 

The actual alarting of the ora of Kanigka may have taken 
place, on our hypothesize, from the full-moon day of Dec. 26 of 79 
A.D, as the fivat day of lunar Pauga, This agreos with tho 
slalement of the inscription thal the Vaisakha mdsa hai 1116 1181 
day on the day of (he full-moon neay the Visakhds. We shall 
also show later on that the Sa@ivat months were also full moon 
ending. 

Having thus shown why the ora of Kanigka may be taken to 
have heen started from the 26th Decomber, 79 A.D., we vow tin 
to determine the date for Sarr 17, Asddha masa, di 20, Ultaraphal- 
guni. Tvidently the dule was similar to Aug. 2, 1027 A.D. and 
betweon these years the interval was 1846 yours, which comprise 
070611 daya nearly, ‘We apply theee days backward to Aug. 8, 
1927 A.D, and arrive wt tho date, July 8, 91 A.D., and on July 
7,91 A.D. ४८ 6, 11. N., 

Mean Svn = 104° 14! 6020 (८१६८८ - 

+ Moon = 146° 41 890 Appt. San = 108° 7 
Tunar Perigoe = (84° 87! 61°67 » Moon = 142° 06, 
Sun’s Apogee = 70° 15! 84!-87 and tho ‘junction star’? 


Eccontrigity = ‘07466. ए, Phalguni = 144° 461, 


Again 19 days beloie thie date, ic, on June (9, 01 AD, 
at. धि, Ni-- 
Mean Sun = 85? 01 11708 ITonca— 
Moon = 250° 19 64.48 Apparent Bun = 85° 0! 


Lunar Porigee = 182° 80! 6404 5 Moon = 261° 127 
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Thus the full-moon happened about 8 hours later, and this 
was tho first day of the month. Hence the 8h of July, SL AD, 
was the 20th day of dsddha, and it has been made clear that the 
moon on this day got conjomed with 8 Leonis or Uttaraphalguni 
in the evening. The date of the inseription was thus July 8, 
91 4.72. 

Next as to the year 61 of Kaniska=Sdka year 68= 141 A.D , 
the moon on the 8th day of the dark half of Caitra was conjomed 
with the naksatra Pirodsddhé, The day in question was similar 
to April 11, 1929 A.D, of our time. The number of years 
between 141 A.D. and 1949 A.D, was 1798, and in 1798 sidereal 
years there are 650731 days. Theso days applied backward to 
April 11, 1989 A.D., lead us to the date-- = , 


March 17, 141 A.D., on which ai G. M.N., 
Mean Sun = 888° 44! 48°00 fenco— 

» 6० = 268° 15! 17°12 Appt, Sun = 355° 41 
Lunar 008८५ = 46° 46! 66" 27 फ Moon = 254° 14’, and 
,Sun’s Apogee = 71° 6f 274 00 1, 4904112 = 248° 48! 

» = Bocentricity = ‘017447, (8 Sagittati) 

Hero the conjunction of the moon with ठ sagittarii on this 
doy wus estimated in the previous night. The day in question 
wus of the 7th téithi according to the siddhdntas, and the day of 
the lust quarter was the day following ; but this day was the 8th 
day of the month. we 

For on the 10th March, 141 A.D., at G, M, पि, 

Mean Bun = 846° 50! 44470 
५ Hence the full-moon 


» Moon = 166° 0 68192 had happened about 
8 hrs, earlier. 
Lunar Poriges = 46° 0, 91.60, i 

This was the full-moon day and the 1st day of Caitra; hence 
the 17th March was the 8th day of the month, 

Thus wo see (५८ the bypolhesis that the era of King Kaniska 
was slariod from Dec. 26 of 79 A.D. or from the year 2 of the 
Silke oro, sutistics all the conditions Uhat arise from the date. given 
in tho Kharostht inseriplions, Group B, of Dr. Konow, ‘The 
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pregont investigation shows that the Sdka emporor Kaniskn lived 
at the beginning of the Sika era, a view which, [ hope, would be 
endorsed by all vight-mindod historians and it would not go 
against Dr. Flect When this solution of tho problem is possible, 
we need nol try to find others leading to olher dates for tho 
beginning of Kanigka’s regnal years, 

Dr, Van Wijk, the astonomical assistant lo Dr, Konow, has 
tried to show that the era of Kanigka was atartod from 128 A.D., 
and would identify the regnal year 11 of Kaniskea with 180 A.D. 
He based his calculation on the modern Sirya siddhinta, which 
cannot be dated carlier than 499 A.D. Wailhout examining his 
calculations we can say that his findings are vitinled by the 
following grounds :— 

(a) The Caitra suklddi reckoning of the year as found in tho 
modern Sérya siddhénia, cannot be applicable (० the carly yeou's 
of Sdke era and Kaniska’s regnal years which were prior to 409 
A.D. 

(b) Tho word * day of the month +? ineans simply a day and 
is nol to be confounded with a lithi as used in tho modorn Siiryu 
siddhanta, ‘ 

(c) The word “ nakgatra’’ mentioned in those ingoriptions 
meant very probably ‘ star clusters’? and not ith park af tho 
ecliplic. 

For these reasons T have 71६0 the most accurate or up-to-date 
equations for finding the sun wid the moon’s mean glemonts 
instead of following (ho Séiryu suddhunta, The huni-solur periods 
used in this investigation 116 also most accurate and deduced from 
tho constants as given by Neweomb and Tiown. ft has been 
shown that the days of the month are भत ‘ days" and not Lithis 
and nakgatras mean ^ alar clusicrs’’ and not equal divisions of the 
ecliplic, I havo taken the data from the inscriptions as actually 
observed: astronomical events, 

Tt 86678 that Dr. Van Wijk has done dissorvico to himself, to 
Dr, Konow an! lo history by lowering the ora of Kanigku, an to 
its begining, to a vory improbable dato of about 128 AD. In 
our opinion he should have made a thorough aludy of tha history 
of Ludian astronomy before making any chronological caleuluions 
for any date prior lo 499 A.D, 


५ 


CHAPTER XXIII 


INDIAN ERAS 
Rarlier Ena of the Kharosthi Inscriptions 


We have in the preceding chapter shown that Kanigska succeed- 
ed to the throne most probably in the year 78 A.D., and that his 
1641101 years or hisown era was started from 80 A.D, In the 
present chapter we shall iy to ascertain the era or eras used in 
Dr, Konow’s list (A) in his Inscriptionum Indicarum, Vol I, 
pago Ixxxii, of the instances of dates of the earlier Kharogthi 
Inseriptions, This list contains 28 dates of the inscriptions; the 
2814 states the year as 

28, Skéra Dheri : Vasu ekunacadusutime (809), Asadha 
misusu divase 22, 

In the Taxila copper plate of the yeur 78, the Greek month 
Panemos is used and stated as “Panemasa masa’, These 28 
* inscriptions rocord yeurs serially from 68 (0 399. 1418 for the 
atcheologists to pronounce whether it would be rational to take 
all these instances as belonging to the same era. One oulstand- 
ing fact is the statement in No, 28, thut the year is mentioned 
as 899. 17111101 the months are taken to begin on the full-moon 
day ; the Vaisdkha 1165८ had its first day on the day of the full- 
moon near the Visékhds, Such a month in the strictly Indian 
calendar would be called Jyaistha (and not Vaisikha) full-moon 
ending, Hence the month of Pause of these inscriptions began 
on the full-moon day of Pauga and ended on the day before the 
full-moon of Magha, ‘The year of these inscriptions began as in 
the caso of the Malava and Sika exas with the full-moon of 
Pauga; the typos of Pauga of these were, of courso, different, 

Now doducting 80 from 399, we arrive at the your ab about 
920 B.C, Again the shifting of the oquinoxos and tho xolalices 
Lill 1940 A.D. becomes about 81° 24’ nearly. Henco what was 


the longitude of tho sun of 270° in the year 320 B,C, would in 
4 
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year about 1940 A.D ., becomo 801° 24! nearly, a longitude whieh 
the sun has on tho 22nd of January nowadays 

On looking up somo of the xecout calendars wo find that there 
was a full-moon on January 28, 1932. Now the number of 
years from 820 B.C. lo L940 A.D, = 2259 yours and 2250 = LON x 
1+160x2. Hence 22659 sidoreal yours roprosont a completo 
luni-solar cycle comprising 825114 days. Wo opply these days 
backward to January 28, 1932 A.D, and arrive at the dato 


December 26, 829 B.C., on which at 6, M, I, 0 hi, 


Mean Sun = 200°52'7"'16, | Henco— 

Mean Moon =0°HO 5031, | Appt, Suns270°48! 

Lunar Porigee = = 72°48/8""6h, Appl. Moon=(02°86 noarly. 
Sun's Apogee == 08°7/11/ 1, 14. had happened about 84 
Sun’s Eecenticiby = "017618 hrs. before and tho sun reaghac 
99 = 191/.096, {८४ = 1/.884 the winter solstice 19 hrs, before, 





Thus Dec, 25, 829 B.U., was ४ full-moon day vecording (७ the 
Tndian mode of reckoning of those days, and ib was the day of the 
winter solstice as well. Hence the year could ho begun astronomi: 
cally from this dato which was both « full-moon day and the 
day of winter 80180166, ‘This means virtually starting the ore from 
the year 328 B.C,, Jan. 1, ‘This yoar ulmost synchrenised wilh । 
the year of the Tndian expedition of Alexandor the Groat, 11, 
howovor, it is considered that the year was started, nob from 
the winter solatice day but from tho day, following wo find thut— 


On Doe. 26, 810 B.C,, ob G.M.N , 


Mean Sun = 260°45/56"-90, 

Mean Moon =88°85'88"'90 | Honee— 

Lunar Porigee = = 126° 50/1055 Appl. Sun = 270° 1 
Sun’s Apogee =68° 26/47! Appt, Moon = 85°15! 1100119, 


Sun’s Mecontricity =017613 


We readily see thal tho full-modn camo in aboul 9 brs, more, 
and (his dale was the day followiny the winter solstice, Tf tho 
era, of which wo want to find the beginning, was roully started 
from such a correel dolormination ol tho winter xolsuiee day on 
this 26th of Dee. 310 2.6, ‘The lab day of lunay months would 
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be ४ full-moon day. On the whole this date was 11081 favonrable 
fox tho starting of the ora of the oarher Kherosthi inseriptions. 
Tho usual practico, however, of beginning an era was to reckon 
il from 5 years later, Hence tho actual reckoning of the era was 
probably made from the full-moon day of about Dec. 29, 
305 B.C. 

Now we know that Seleucus’s era was conlemplaled from 
about 312 B.C., and was actually started from the ,ear 305 B.C. 
Tt would thus appear that the eva which the earher Kharosthi 
inscriptions use may in all probability have been this ern, 


Hence— 


The Kharosthi Insexiption year— 


58 yepresonts 247 B,C. 

18 ovis : 227 BO. 
108 ५ 202 B.C, 
80 109 3.6. 
187 ४ 118 B.C, 
884 ” 80 AD. 
800 ” 96 A.D. 


The archacologials alone may say if this delormination 
represents the nearest approach to reality. If we accept the 
hypothesis that the era used in these inscriptions 18 really the era 
of Seleucus Nikator, who in all probability is referred (0 as the 
Mahdarijitirija, thore would be a slight overlapping of it with the 
era of Kaniska started from 80 A.D., which is permissible. If the 
Kharosthi inscriptions here use the era of Alexander the Great, 
this was probably staried from about 827 A.D., there would be 
10 oveilapping with Kaniska’s era. My own independent 
viow is thal Selouens’s ern meets all the conditions of the era used 
in these insoriptions and the slight overlapping wilh Kanigke’s 
era is pormissiblo, as has beon said before, If Dr. Konow has not 
really been ablo Lo get ato true chronological order in makiny up 
his uist A, some of tho inecriplions might belong (० othar eras of 
Intor beginning. 

Next we have to consider tho interprotation of Dr, Tiunders, 


who has opinod that the ore of Maharijativija 292 or 299 wag 


282 ANCTENT INDIAN CEHRONOLOCY 


really the Parthian ota startled fom 248-247 B.C.! We have to 
differ from him, द्याह ca could not have been started 
from 128 A.D. as hes been showu in the preceding chapter, Dr. 
Van Wyk is wrong in his calculation, ‘Thoro was no one king 
im thesv days who was styled Mabirijarajotirije, Konigka was 
one and another was a Kusina (Toxila silver scroll of the year 
186), The title in its Greek form was ‘very probably first 
assumed by Seleucus Nikator. ‘The same title may have been 
agrumed by or ascribed to the great Maurya Emperor Agoka, Our 
results of calculution are set forth below : 
On Dec. 26, 272 B.C., ab G, M, 7, 0 hy, 


Mean Sun=270° 8’ 10"-72, | Honce— 
„+ Moon=90° 21/88! 07, | Appt, Sun=270°67, 
Lunar Perigee=64° 01, ty Moon=87°26/, nearly, 
8un’s Eotontricity = "017618, 

Il was, the day following tho winter solstice day, and the full- 
moon (of ९५५) came in about 7 hre, more. Thus this date was 
quite suitable for the starting of a new ora. The date shows ४ 
peculiar cueidenco with that of Adoka'’s accassion to the Mau ya 
Mmpire. The real starting of Asoka’s regnal yours may havo 
been starled five years later, from about Dee, 29, 267 B.C. Th is 
agoin not unlikely that on era may have been alarted by 
Chandragupta Maurya, the grandfather of Adoku, trom aboul,—32 
A.D, We ato here dealing wilh probabilities, but we must not 
forget that the last year recorded in the Kharosthi inscription of 
Skira Dehri was the year 899, and there should not be much 
overlapping between the regnal years of Kaniska, and this older 
era of the Kharogthi inseriptions. Of Kanigka the first regnal 
year can not much move from 78 A.D,, the zero year of the Saka 
kings. The luni-solay phenomonon which led Dr. Van Wijk to 
identify the regnal year 11 of Kanigka with 189 A.D., was true 
also for the year 90 A.D. ‘This would make the regnal yeors of 
Kanigka possible for being started from 79 A.D. It is woll 
known that such luni-solar pheromena repont in cycles af both 19 
and 11 years. Tho 49 years which intorvone belweon 180 A.D. 


1 (१, Aeiirya-pugpanjals, publighed by the Indian Rercarch Tnalilute, Coloutia, 
1040, pngo 288. 
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and 90 A.D., comprise two cycles of 19 years and one cycle of 
11 years, There can thus naver be any possibility for an absolute 
fixing of the date of any past event by such Iuni-solar phenomena 
or events, We have also to respect the tradition and also to depend 
on the position of the equinoxes or of the solstices if either is 
discernible or can he settled. Dr. Konow and his astronomical 
assistant Dr. Van Whjk Have shown a total disregard for 
tradition and the latter has depended ona very slender evidence 
like o simple luni-solar event. This can not but be called irrational 
and no chronologist would lend his support to such a finding. 

As to Dr, Van Wijk’s identifying the regnal years 11 and 61 
of Kaniska with 139 A.D. and 189 A.D., we can readily examina 
the validity thereof in the following way :-- 


The luni-solar cycles according to the Siryasiddhanta are 

8, 8, 19, 122, 268, 885 and 648 years. Hence the Christian years 
in present times which wero similar {0 189 A.D. and 189 A.D, 
are respectively 1923 A.D. ond 1985 A.D. The day which 
corresponds ta Astdha misasa di 20 Ultaraphalgeni of the regual 
your 11 of Kanigka, was July 18, 1923 ; while the date Sar 6, 
Chetrasa mihasa divasea athaméd di 8, corvesponils to March 28, 
1986, Tom tho calondars for these yoars it is cloar that Dr. Van 
Wijk has used the Indian full-moon ending lunar months in place 
of thoso whiolt are directly indicated in the Kharogthi inscriptions. 
On this point T invite the attention of the reader to the finding of 
Dr. Konow quoted below :—~ 

८४ Wo are on safor grounds wlien wo want to ascertain whether 
tlio months began with full or new meon. The Zeda inscription 
of tho yoar 11 18 dated on the 20th of Asddha and the nakgatra 
18 givon os Uttaraphalguni. Prof, Jacobi has kindly informed me 
of the fact that tho nakgatra belongs to the Sulla paksa, whero it 
may ocour between tho fifth and the cighth day. If, therefore, the 
twontioth day of the month falls in the beginning of the bright 
half, in our ०086 tho fifth dey after the now-moon, the full-moon 
day must bo tho first day of tho month. 

Tho samo rosulb can apparently bo derived from — tho 
Taktdi-Balhi inscription, whore the first Vaisékha scoms to bo 
charactorisod af (puta) pala, ovidently because it was the 

BO-—14088 
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Buddha's bivth-day, which tradition somotimes givor a4 tho 
full-emoon of एदा, 

Tf the first day of Vaisalcha was tho full-moon doy of Vaisilcha, 
then what is lunar Vaisékha of tho Kharogthi inseriptions would 
ond on the day before tho full-moon of Jyaistha, Such a month 
is called in tho ITindu cvlondar, not Vaisdkha but Jyaighha, Tho 
corresponding dates im our own times of tho 20th Asidha Sar 11, 
and the 8th of Caitra of Sant 61 of the inscriptions, which wore 
token yvespectively as July 18,1927 and March 28, 19365, would 
show that Dr. Van Wijk has misundorstood tho moaning of those 
peculiar lunar months of tho Kharog{hi inscriptions. 

Wo understand that the oarlier ora of tho Khuarogths insoriptions 
was roally Seloucidean ora reckonod from tho year 8J1B.0, Tha 
ora may also be that of Chandragupta startod from the year about 
221 B.C, or it may also bo that of Adgoka tho Grout, firat 
determined from tho your 272 B,C,, bub started lator on from 
267 B.O. It cannot bo Parthian ora, as Kanigka's dato of 
accossion must bo vory” near to the yoar 78 A.D., and his rognal 
years in all probability started from 80 4.9.) tho opoch of tho 
Paitdmahasiddhanta, As to Dr. Liundors's viow on this point 
wo can say that tho donors of tho Mathura inscription of the your 
292 may be Crook, bub the inacription was made intolligiblo for 
other people, viz., tho Indian; the ore in quostion may moro 
hikely bo that of Chandragupla or of Atoka the Grant, Too 
much overlapping of the two oras is, howevor, inadmissible, 
Tho ora in question most probably was the Scloucidean ora, 


ए Ronow's Intioduobion to Corps Iusoriptionsan Tndicarum, Vol. I.y py lexxly. 


CHAPTER XXIV 
INDIAN 1749 
The Sanwat or the Mdlava va 


Tu this chapter it is proposed to discuss three points in 
relation to the Miilava or the Sahyat eva : ¢) how it was started 
initially with the modo of reckoning the year, (ii) why it is callod 
Krta ere and (ii) why in the Mileva or the Vikrama Sarhvat 529, 
on the second day of the lunar month of Tapasy« or Phalguna, 
the Indian season of spring is said to have alroady set in, as we 
have it in Flest’s Gupta Inscriptions, Plate No, 18, 

This era, which is at present better known as the Vikrama 
Surhvat, has its year-beginning from the light half of lunar 
Caitra according to the rule of the scientific siddhdntas or 


treatises on astronomy, all of which are of different dates which 
cannot be earlier than 499 A.D, In the preceding chapters, 1t has 


been shown that from the earliest Vedic times, the year was taken 
to bogin from the winter solstice day ; the Veddrigas also followed 
the same rule, Tt was perhaps 80, 2180 with Christian ore 
initially, Wo now proceed to discover how this Malava or the 
Sarhval era was starled initially, on this hypothesis, from the 
wintor solstice day, 


Initial Starting of the Hra 


Now, 1007 of Sathvat era = 1940-41 of the Christian ore 
0 year of Sarhval eva = —57 of the Christian era 
= ¢8 3.0. 

From 68 B.C, to 1040 A.D,, the mean precession rate was 
= 600870 per year, and in 1907 yoars, tho total precession of 
the equinoxes and solstices has been = 27°45'24" nearly, Hence 
what was 270° of the longitude of the sun about 58 B.C., is now 
about 297°45'27", which is the present-day longilnde of the sun 
about the 19th of Janunzy. 
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Now, 1007 yours = 1999 yra.+10x8 yourat] yr. [1५16 
we got av accurate Iuni-solar cyolo of 1996 yoars. == [furthor L006 
sidercal years = 729052 days nearly. Wo apply theso days 
backward to Jan. 20, 1989 A.D, and artivo at {~~ 

(1) The date, Dec. 25, ४9 B.C., on which at G, M.N., 


Mean Sun = 270° (¢ 297-80, 
+ Moon = 260° 64! 57°08, 
Lunar Perigee = 260° 10’ 8”'09, 


Hore tho new-moon fell on the the 26th Docomber, and not 
on the winter ६0181168 day which was the 24th Decombor, Tt ip 
unlikely the Saivet yea reckoning iad its origin from such ४ 
new-moon day, 

(2) Secondly @ full-moon happonod on Jan. 19, 1985 ALT). 3 
then by @ process similar to that shown above we arrive ab i—~ 

The date, Dec. 25, 68 B.C, on which ab G. M. क, , 


Moau Sun = 270° 58? 00/16} 

» Moon = 90° 19 19”-97, 
Lunar 1201466 = 97° 22! 04101, 
Sun’s Apogeo = 67° BO! 24°60, 
+ Recontriciby = ‘0175228, 


The full-moon no doubl happoned on this dato, but it was the 
day following tho winter 8018060. Tf your-reckoning was started 
on the basis of tho correctly ascorlvinod wintor solstice day of 
this year, the lunar months would bo reckoned to bogin from 
(ho full-moon day of the lunar Pausa, as in the Khavog{ht 
insoviplions, as we shall seo Intor on, ‘Tho distinguishing 
character of this Pause wos that the full-noon was conjoined 
with the ‘junction star’ Punarvase (8 Gemneortm) vyory nearly. 
‘We, however, try to find tho {ull-moon or the now-moon which 
happened oxactly on tho winter solstice day, 

(3) We goupby 8 yous or 99 lunations from Doe, 26, 
59 B.C., and arrivo ab :— । 

The date, Dee. 24, 67 B.G., on which at (षर, 


® 
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Moan Sun = 209 ° 52! 40"*10, 


Mcan Moon = 266° 18! 52/*09, The coresponding 
Lunar Perigee = 204° 20’ 574-00, | daotem our time— 
Sun’s Apogee = 67° 85/ 10" Jan, 10, 1981, 


1 Hesentricity = °017524 


Hore the new-moon happened on the day following, i.e, on 
the 25th Dec., iho day after the winter solstice, 


(4) We next go up by 8 years or 99 lunations from Dec, 26, 
68 B.C. and arrive at :— 


The date Dec, 24, 71 B.C,, on which at G.M.N,, 
Mean Sun = 269° 50! 68440, The corresponding 
» Moon = 95° 86/ 6/54, | date in our time— 
Lunar Porigee = 191° 48/ 18/00, । Jan, 17, 1987, 


Hero the full-moon and the sun’s reaching the winter solstice 
fell on tho same day, and the fullsnoon was conjoined with the 
‘junction star’ of Punavasu or 6 Gemniorum, and this was the 
distinguishing mark of the winter solstice day. The practice 
was, probably, lo intercalate one lunar month occasionally on the 
return of the similar full-moon near 8 Gemniorum. This is on 
tho assumption thal the year was begun from the dark half 
of Pausa. 


(5) Lastly lo finally cxamine if the new-moon and the winter 
solstice fell on the same date, we find that on :— 
Tho date Des, 23, 75 B.C., at G.MN,, 
Mean Sun=208° 40 67-16 ‘The corresponding dato 
Moan Moon=271° 42! 46°21 in our time— 
Lunar Porigeo=828° 49’ 68/00 Jan. 17, 1928 4.7. 


‘The now-moon happened on this day but it was the day before 
the winter solstice, 

On the whole it is not inrpossible to infer that the year of the 
20111४06 era aod also to be reckoned from the light half of 
Magha, t,¢., ftom a day which was like the now-moon day of 
Tun. 17, 1099 of our time ; tho distinguishing character of this 
Magha was thot its first quarter was conjoined with 6 Arictis, the 
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‘junction star’ of the nakgatra Agvini, Perhaps the fndian 
orthodox reckoning also slartod from the light half of the lunar 
Magha of this type, while the Mharogthi inscriptions havo the 
reckoning from tho very full-moon day itsolf of luna Panga, with 
the distinguishing foature found in (2) and (4) 

The winter solstico day which just proceded the your 58 B.G., 
was the 24th Dec., 59 B.C. The new-moon noar this date fell 
on the 26th, It appoara that the Saihyat or rathor the Milova 
era did not actually begin with 58 B,C., bub moat probably from 
67 B.C., and that Sarhvat yoars are nob yoars olapsed, bub are, 
like the Christian yours, the current onos. This will ho elow 
from tho next topic dealt with, ०८४.) 


(it) Why the Sanat Years are called Kyla Years. 


The oldest name of the Sathval yoars was alio Kyta years, as 
has been noticed by all the Indian archaeologists from Dr. Hoot 
up to Dr. D. R. Bhandarkar and others of Jeter limos. Wo 
propose to find the reasons (1101601 in this part of tho chaptor. 

(1) According to all Indian Calondws, the Kylayuga boguu 
(a) on a Sunday which was (b) the third day of tho of ths Innar 
Vaisdicha and (¢) on which the moon was conjoined wilh the 
Kyltikds or Pleiades according to the Puranas. 

Tho Malsya Purdya says: 

पैश्राखमासि शायां दृतीयायो wanda । 
यवानुत्‌पादयामास TBR AAT कृतम्‌ ॥ 

God Vigne caused barley to ripen on the third day of the 
light half of lunav Vaisaicha and started the Krlayuga.”’ 

Tho same षदा also says: 

dena gerd तु aciadedtar । 
अक्ष्यफलमापति सर््यसुक्कतस्य च ॥ 

सा तथा कृत्तिकोपेता Piatto: सुपूजिता | 

तत दत्त'हुतं wel स्वमक्षयञुच्यते ॥ (1. 65, 2-3, 

“Those people who have fasted on the third day of the light hall 
of luner Vaisdkha, would carn inexhaustible merit for it and for 
all othor good deeds. If this day be the ono on which tho moon 
is conjoined with the (क (Pleiades), it is tho most valued of 
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all: whatever be given away either as charity or as oblations to 
the gods, or whatever be done by repeating the prayer, has been 
declared by the wise as of unending religious merit.” 

Tho first signal for the beginning of the Krta era, therefore, 
was that the day should be the third of the light half of lu ar 
Vaisdkha, should be » Suaday and’ should also be the day on 
which the moon was conjoined with the Pleiades group, 

‘Tho second signal for the beginning of the Krtayuga uccording 
to the Mahdbhdrata and the Puifnas' was : 

यदुाचन्द्रश्च सूय्यश्च तथा तिष्यवृ्स्यती । 
एकराशौ समेष्यन्ति प्रपतूस्यते तदाङृतम्‌ It 

“Tho Krtayuga would begin when the sun, moon, Jupiter 
and the noksatra tisya (Pusyd) would come inio one cluster 
(004. 

Astvonomically speaking, the condition for both those aspects 
lo happen in ono your for the beginning of the Krtayuga, 
would not porhaps load to any singlo solution; but we are here to 
look for a year near about 67 B.C., in which both these evonis 
occurred, ‘That yoar has come out from my investigation to have 
boon tho year 63 B.C, 

({) In this year, the lunar Caitra onded on March 20, 68 B.C. 

(a) On this day, al G. M. N., 


Moan Sun=854° 64! 48/57, | Honco— 
15 Moon=860° 48! 45400, | Appt Moon=856°7! 
Lunar Perigaa = 06° Lt! 49-71, » Sun =856°49 
Sun’s Apogeo =67° 80! 
१, Docontricity = ‘017522, ^ 
The now-moon happened at about 6-30 p.m. of Ujjayini 
mean time. a 

(¢) On March 21, 63 B.C., af 6. M. N., 


Moan अप्रा = 856° 58! 66"°90, | Henco— 
+,  Moon= 18° 58 207'72, | Appt. Moon=10° 7 
111164४ Porigoo= 00° 18! 80" 76 » Bun =857° 48’ 


The firat Lithi of tho siddhdulas was ovor about 4 p.m,, of 
Ujjayint mean timo, and the crescont moon was visiblo after 
aynsob mosh probably. 

1 Mbl,, Vana, 100, 90-91, 
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(c) On Sunday, March 22, 63 B.C. (J, 10, = 1608403), at 


G.M.LN., 
Moan Sun =866° 68/4” 28, | ILenco—~ 
M = 27° 0" B55, | Appt, Moon=24° 87! 
Lunar Porigeo = 66° 26! 1181, +, रिप्णा =868° 46! 
and the Krtlika (y Tauri)=81° 20 कपप, , 

The siddhintic second tithi was over at about 1-20 p.m, 
of Ujjayini mean time. According to the stato of Hindu 
astronomy of that time the second day of the lunar Vaisdkha was 
taken to end with the setting of the moon on this Sunday evening, 
and the third day began. Wihon both tho moon and tho Kyitika 
cluster became visiblo after sunset, thoy were soparated by about 
6° of Jongitude, It could be thus inferred that tho moon would 
overtake the Krititds in about half a day, . This was probubly 
regarded as the fivet signal for the beginning of the Kytayuga, 

Tf we think that the connecting of the day of Lhe woelk, viz., 
Sunday, in tho signal for the Kyptayuga bo begin, was ४ 1160 
addition, we have one further aspect (0 cousider, thal on the day 
following, the sun reached the Wernal equinox ond this waa the 
third day of tho light hall of Vaistkha, ‘Lins avent was porhaps 
a moro forceful signal for tho begianing of the Krlayuga. 

As to o very early uso of Lhe days of the week in the Hindu 
calendar, we -have the following well-known pasenge in tho 
ITitopadega ; 

"सखे स्नादुनि मिता एते पाशाः तव्य भहारकफवारे कथमेतान्‌ दन्तैः MoT ।» 
^ Triend, these strings (of (he nel) aro made of guts; how 
can I then touch” them wilh my tooth to-day which is ४ 
Sunday ?'* Tho rule waa “ No moat on Sundays,” But we can 
not be sure of tho date of the Hitopadesa, 

10 is thus not quite rations! for us to assumo that the week. 
days were reckoned in the Finda calendar about tho your 67 B.C, 
But ib is clear that the event of the aun’s reaching the vernal 
equinox on the third day of lnnar Vaisikha would bo regarded aa 
of very special significance for the coming of tho Krlaynya. 

@) Secondly this year, 63 B.O., was perhaps called the 
beginning of the Krlayuga for the coming of onother aslronomi~ 
eal eyont in it, 
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On June 16, 63 B.C., at G. M. N., wo had~— 


Mean Sun = 81° 88 50°72, , Honce— 

» Moon = 80° 20' 8/-16, | Appt. Moon = 80° 45! 
Lunar Perigoo = 76° 0 20°58, » Sun =81° 11 
Sun's Apoges = 67° 89, Jupiter as corrected by the 
Moan Jupitor = 80° 69 26".87, equation of apsis, 
Jupiter’s Poriholion = 841° 84" 82", = 85° 54! 5d", 

१ «Eccentricity = "0448845. v Caneri =07° Bf, 


Jupiter had set already and the new-moon happened in the 
nakgatra Punarvasu ; the Jovial year begun was thus Pausa or 
Mahapausa, The longitude of the oldest first point of the Hindu 
sphere was about, ~6° in this year and consequently the longitude 
of the first point of the Pusyd division was=87°20', Jupiter was 
very near to this point, It may thus be inferred that the signal 
from Jupiter's position as to the beginning of the Kytayuga 
was taken to occur on this date, viz., June 16, 63 B.C. 

Again on July 16, 63 B.C., at G.M.T. 0 hr,, or oxactly one 
synodic month later— 


Moan Sun =110° 48/ 87/89, | Henco— 

» Moon =1007 > 21948, | Appt, Moon =110° ¢, 
Lunar Porigeo = 70° 17! 18°71, » Bun 109° 28%, 
Moan Jupitor = 88° 10’ 86/21, | Jupiter as corectod by the 

eqn, of apsis=88° 19/, 

On this day also the sun, moon, Jupiter and the nakgatra 
Pusyd were in the same cluster, This day also most probably 
afforded another signal for the coming of the Krtayuga, Jupiter 
had become heliacally visible about 10 days before. 

1.6 go forward by 12 Iunations from the above date, we 
arrive at July ¢, 62 B.C., on which, at G.M.N., 

10600 8un =100° 8 20/52, 
+, Moon =100° 4! 197-20, 
+, Jupiter= 112° 47’ 4498, 

8 Canori =100° 4 nearly, 

Hore was another combination of the planets, which might 
have persuaded meu that the Kplayuga had begun. 

On the whole it is thus established that both the luni- 
solar, and tho luni-solar-Jovial-stellur combined signals for the 
boginning of the Kytayuga, could be observed and estimated 
in the year 68 B,C. In this yoar the eun’s reaching the 
winter solstice happened on Dec. 24, and the full-moon 


9114090 
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day of Patisa was tho day following it, Tho actual slarting 
of the Krta, Malava or tho Sarwwat ora wos made 5 years lator 
from the full-moon day of about tho 28th TDoo., 58 2,0. 
The Sarwat your 1 wag thus almost the samo as 67 9.6. 
and that tho number of the Sarkwal ora represents blo current 
year 88 in the Christian era. Turthor the lunar months hore are 
full-moon onding as originally in the Saka ora, as wo have soen in 
the preceding chaplers. The year was reckoned from the full. 
moon day of Pauga, In 499 A.D. or some years Jator than this 
date, the Caitra-Subladi reckoning was followed according to the 
rule of Avyabhata. But in the Sanwwat ora, wo are told that tho 
lmar months avo alill reckonod as full-moon onding, which is 
now 8 cago of a queer combination of opposilos. Wo next turn 
to solve the last problem from the opigraphie source in relation 
to this era, 


Malava Sarat 629, the Second Day of the Light Half of 
Phaiguna and the Beginning of Spring 


In Fleet’s Guplo Inscriptions, 71216 No. 18, it 19 slated that 
spring had seb in on the socond day of tho light half of Phdiguna 
of the Milave Sariwat 629 or 478 A.D. Now tho year in our 
timo which was similar to 529 of tho Malava ora was 1082 A.D., 
and the date, to March 9, 1982. lapsed years till this dato 
was=1459 81461001 years= 18046 lunations=5320909 days. These 
days ave applicd backward to March 9, 1032 A.1,, ond wo 011९ 
at the date :— 

Fob. 16, 478 A.D., on which, at tho Ujjayint moan mid. 
night, 


Mean Sun = 826° §8' : 800, | Honco—~ 

iv Moon = 855° 67! 22°72, | Appt. Sun=828° 48! Q44, 
Gunar Parigoa = 288° 48/ 286g, १, Moon=860° 20° 
Sun’s Apogoo = 76° {0/ 14.81, 116011४, 


+ Hocontiioity = 0178298. 


Now the Indian spring begins, when the sun's longitudo 
becomes 830°, which huppenod about 80 hours Imtor, t.e., qn tho 
1701 Pob., 478 A.D. Tho local eonditione probably bronght in 
spring cartier. 
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« 

Again 2°5 days bofore Web, 16, 478 A.D., at Ujjayini mean 
midnight, or on the L8ih February, 478 A.D.. at Ujjayini mean 
midday :— 

. Mean Sun = 824° 80/ 47-26, 
Moan Moon = 328° 0 561"19, 
Lunar Porigoo = 238° 20! 46/04, 

It uppears thal the now-moon had happened about 8} hrs, 
before, anc tho first visibility of the crescont took place on the 
evening of the next day, the 14th eb. Thus Feb. 15 was the 
second day of the month, as stated in tho inscription, 

We now procced to consider why there has been an error in 
estimating the beginning of spring, which according to an old 
rulo should come 60 days after the winter solstice day. We find 
that 60 days before Uns date, viz., Feb, 18, or, on:— 

Dee, 17, 472 A.D., at Ujjayini mean midday, 

Mean Sun = = 267° 20! 87", 
» Moon = = 284० 48! 4, . 
Lunar Periges= 226° 59’ 5", 

Tho ostimated winter solstice day was thus premature by about 
(wo days. On this day, the first visibility of the crescent took 
place in the evening. Hence the second day of the light half of 
Phélguna was the estimated bogmning of spring, 1,6.; 60 days 
later, The new-moon happened on the 16th December and 
the real winter solstice day was the 19th December. 

This inscription shows that the Gupta ora cannot be idenli- 
fied with the Sariwat era, The point that why or how the 
Mélava ora came to be cailed Vikrama Sarat cannot be 
answered from any astronomical data, 

Nole.~Wea have hore ivied to interpret the astronomical 
alalomont of the Mandasor stone inscription of Kumara Gupla 
and Bandhuvarman. The date of the inscription found here as 
Feb, 15, 473 A.D., was that of the thorough repair and decora- 
ion of the sun temple at Mandasor (ध and 758), The 
inscription says Lhal spring has 80 in. 


CHAPTER XXV 
INDIAN BRAS 
The Gupla Era 


In the present chapter, it is proposed to dolermine the 
beginning of the ora of the Gupla omporors of northern India, 
Dr. Fleet in his great book Insoriplionwm Indicaram, Vol, ITI, has 
published 8 collection of the Gupta inscriptions. 1n order to 
verify the dates in those inscriptions he had the aasislance of the 
late Mr, 8, B. Dikgita of Poona, and his calculations led 121, 
Fleet to conclude that the Gupta cra began from 819-21 A.D. 
This indefimilo statoment or inference 18 nol salinfaclory. Mr, 
Dikeita was also not ablo to prove that the CGupla and Valabhi 
eras wore bul one and the same cra.* Of recent yoars somo have 
oven ventured Lo prove thal tho Gupte eva is to be identified with 
tho 8400941 or Milava ers. 0०6 ib ha» becomo necossury to 
iry to arrive at a dofinito conclusion on this point, viz., tho true 
beginning of tho Gupta ora, 

Tho tradition aboub this ova is recorded by Alberuni, which is 
equivalent to this :—I'rom the Soka your, deduct 241, the resull is 
the year of the Gupta kings and thit the Gupta and Valabhit 
eras are one and tho eamo ०६. Now tho Saka era and the 
Sariwat or Mitlava ova avo genorally (akon to bogin from tho light 
half of lunar Caitra, As has been stalod already, it is cxtremely 
controversial 10 assumo if this was so al the times when these 
eras were started, 

From the earliest Vedic times and also from tho Veddriga 
poriod, we have the moat unmistakable evidences to show that 
the calendar year, 08 distinguished from tho sacrificial yenr, war 


1 Weot—-Corpus Insoriptionum Indicarum, Vol. IIT (Gupta Insoriptions), page 197, 

2 8.2, Dikeitn, भारतीय eRe, page 876 (Let कता), 

8 Pachan’s Album, Vol. II, pigo7-"' ‘Tho opoch of the era of the तपण 
falls, like that of tho Volabho ora, 94% yours later than the Sakakala.” 


INDIAN BRAS 946 


starled ocither from the winter solatice day or from the day 
following it. The so-called Gatira-Suklddi reckoning started the 
year from the vernal equinox day or from the day following it. 
So far as wecan see from a study of the history of Indian 
astronomy, we are led to conclude that this sort of beginning (16 
year was started by Aryabhata I from 499 A.D. ‘The great fame 
of Aryabhata 1, asan astronomer, led all the astronomers and 
public men of later umes to follow him in this respect, We 
start with the hypothesis that the Gupla eva was originally 
etarted from the winter solstice day and that initially the year of 
the ora more correvtly corresponded wilh tho Christian jear, 
than with the Caitra Suklédi Saka year 

Now tha year 241 of the Saka era is equivalent lo 819-20 A.D. 
Wo assume that the Gupta eva started from the winter solstice 
day preceding Jan, 1,819 A.D. The elapsed years of the Gupta 
ora 1111 1940 A.D., becomes 1621 yoars and 1621=160x10+19+2, 
Hence the starting year of the era was similar to 1988 A.D. 
Now tho mean precession rato from 819 to 1988 A.D,=50"'0847 
por year. Henco the tolal shifting of the solstices becomes till 
1988 A.D. =22° 81/27" 64, Thus what was 270° of the longitude 
of tho sun, should now become 291° 81’ nearly~a longitude 
which the sun now has about the 13th of January, On looking 
up some of the recent calendars we find that :— 


(a) In the yoar 1922, there was ए, full-moon on Jan. 18. 
(0) ++ ++ +, 1987, ,, ++ & new-moon on Jan. 19, 


We apply the clapsed years 1619 (sidereal) backwaid to 
Jon, 12, 1987 A.D.,, and arrive at the dato :~ 

Dec, 20, 817 A.D., on which, at G.M.N., or Ujjayint M.T. 
6.4 pm., 


Mean Bun = 269° 6117-26, | Hence 26 = {19/.6016, 

1, Moon = 272° 89! 40440, ie = 1/.2981, 
Lunar 12911606 == 89° 60, 10.28, | Appt. Sun = 20987, =" 
A. Nodo = 257° 44! 20°88, २ Moon=208°52! nearly, 


Sun's Apogee = 74° 7 25°°16, 
1, DWocontrioily = 0178808, 
& 
‘Tho mgon overtook the sun in about 1} hours and tho aun 
reachod the winter solstice in about 9 hours. Hence Dec, 20, 
817 A.D., was 0 now-moon day and algo the day of wintor solstice 
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according lo the ordinary mode of Indian reckoning, As this 
day was similar lo Jan, 12, 1987 A.D., viz., limar Agrahdyana 
ended, it appoars that the Gupla era was started from about the 
Q1st Dec,, 818 A.D., and this was tho 12th day of वपाः Panga. 
Tt must be remembored in this connection, that the distinguishing 
character of the lunar Agrahdyana, with which tho your onded at 
the end of a correct luni-solar cyclo, was that the last quartor of 
the moon was very nearly conjoined with कठ (Spica or 
a Virginis).* In our opinion this character of (ho month wus used 
for the intercalation of a lunaz month at the eud af a correct 
luni-ealar cyclo, Wo now procecd lo examino tho dates given in 
tha Gnpta Inscriptions as collocied together by Dr, 11601 in his 
great book on the subject. 

I, The First Instance of Gupta Inseaption Date 

ma पश्चपष्टधिके (१९५) वर्षाणाम्‌ शपतौ च gage anne मास शुष्टदराय्यां 
सुरशरोिंवसे 1? 

Tho inscription says that the 12th (014 of the light ball of 
lunar Asddha of tho Gupta your 165 fell on ॥ Thursday. Wo 
examine (118 by both the modern and the Siddhdntio mothods, 

(A) By the Modein Method. 

Tho yoar 165 of tho Gupta kings is similar lo the year 1024 
A.D. Tho elapsed yoars till this dato=14d0 sidoreal yoora= 
526969 days. We increase tho number of days by 1 and divido it 
by 7 ; the remainder is 4, which shows that (ho insoription state. 
ment of Thursday agroos with the Sunday of July 18, 1924 A.D, 

Wo next apply 525969 days backward 16 July 18, 1024, and 
atrive at the date June 21, 484 A.D,, the date of the inseription, 

This date was 14°16 Julian centuries + {81.26 days before 
Jan. 1, 1900 A.D, Honee— 

On June 21, 484 A.D., ५४ G.M.N,, 


पि Mean Sun = 91° 12) 50"'Gd, | Honec— 
+, Moon = 285° 7 58/48, | 2e= (100564, 
Lunar 2611096 = = 8B 28! 2/.80, | Fo%=1'200, 
A. Noda = ‰17° 1d! BIBL, 


Sun’s Apogeo => 70° 1d’ 82", 
+ Becentrioity ='0178175.* 


1 Gf, tho longitude of the moon on Jon, क 1087 AD, ov 4. द, with that of 


# Virginis. 
9 INcot's—Guplo Ineouiptions, page 80, Iran Insoriptfon. 
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From those we readily find the same mean places at tho 
preceding Ujjayini mean midnight. Hence— 
On Juno 20, 484 A.D., ab Ujjayini mean midnight, 


Mean Sun = 90° BO! 474-88, 

+, Moon = 225° 45/41/78, | Appt. Sun = 90° 2', 
Lunar Perigoo =» = 835° 18’ 17°61, १, Moon=219° 47' nearly, 
A, Nodo = 977० 17! 708, 


Thus at the Ujjayini mean midnight of the day before 
(Wednesday), the 1ith tithi was current, and next day, Thursday, 
had at sun rise the 12th tethi of the Innar month of Asadha, 

(B) According to the method of the Khandakhddyaku of 
Brahmagupta, the Kali ahargana on this Wednesday at the 
Ujjayini mean midnight was=1309645. Hence— 


Mean Sun = 91° 8 4", 

+ Moon = 226° 28! 17, 
Lunar Periges =885° 42! 56", 
A, Node = 277° BB! 174, 


The above two 8618 of the mean elements for the same instant 
are in fair agreomont, Hence the date of the insoription is 
Thursday, June 21, 484 A.D., and the Zero year of the Gupta 
era ig thus 819 A.D, Weare herein agreement with Diksita’s 
finding. 


II, The Second Instance of Gupta Inscription Date 


श्रीविश्वनाथ stag नोजनानां वोधकं we महम्मद संवत्‌. ६६२ तथा धीनृप 
विक्रम संवत्‌ १२२० तथा श्रीमद्‌ aaa संवत्‌ ९४५ आपा वदि १६ रवौ जय दह । 7 


Here the वण ‘Voor 662 shows the Vikrama Sarhvat is 
expressed in elapsed years ns 1820; and as it is now reckoned 
v4 ahonld bo 1821. Tho Valabhi Sariwat 946 is the same as the 
Gupla Sariwat 946, in which the 13th tithi of the dark half of 
Jyaigtha foll on a Sunday, 

Now the mean Khandakhadyaka ahargana 

= 218878 
from which we deduct ` _ 80 
211818, 

which wo accept ४8 the corloct ahargana and is exaclly divisible 


1 Fleot—Cupta Tnsoriptions, page 84, Vorayal Inscription, 
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by 7, and which was [776 for Saturday of Asddha vadi 12 of the 
Gupta era 945, Tho English dato for this Saturday wa» May 25, 
1264 A.D. On tho next day, Sunday, the dato was, May 26, 
1264 A.D., the data of the inscription. 

Tom tho above apparent ahargana for May, 25, (964 AD., 
which was a Saturday, at the Ujjayint moan midnight, wo have 


Mean Sun = 14 27° 42! 48", 
+, Moon = 0* 27° 81/ 40", 
Lunar Apogeo = 8 20° 20' 1” (with Lalln’s 6 rrochion) 
A, Node = 9. 20° 68 4”( Do, Do, Do ) 
Ffenoe, Appt, Sun = 1! 28° 21! 57", 
1, Moon = 0! 98° 8! Ad", 
„५  Moon—8un = 10.20 40’ 47" 
= 97 tithis + 6° 40' 47", 


Thus at the midnight (ए...) of the Saturday ended, 
about 11 hrs. of the 18th Lith of tho dark hull of Jyaistha were 
ovor and 13 hrs. nearly of i) zemained, ‘Tlua the omen Lili 
of the noxt morning of Sunday was also the {8th of the dark 
half of Jyaistha which is called Asddha vudi (3. 7 

In the present case the Valabhi or Gupla year Odbe 1204 
A.D. Hence also tho Gupta era bogan from $19 A.D., and we 
are in agreement with Dikgila. 


° 
UL The Third Instanee of Gupla Inseriplion Date 


९२५ ad फादगुन घुषि २ सोम । 1 


11 18 here slated that in tho Gupla or कषण year 027, 
the व द of the light half of Phdlguna fall on o Monday. 
The English date becomes 1246 A.D., Fob, 19. Saka year 
was 1167 years + Il months + 2 11118, the Gupta your being 
taken 10 have been reckoned froin the light half of lunar Pauge. 


1 Woeot's Gupta Inscriptions, page 00, Verasal Ingoriptton, 


INDIAN ERAS 249 


The true Khandukhadyka ahargana becomes = 212179 at 
Ujjayini mean midnight of monday, when 
Mean Sun = 10! 24° 48! 44", 
१, Moon = 115 24° 26/ 87, 
Lunar Apogee = 6! 8° 20’ 58”, 
Node = 2° 1° 50! 40”. 

Henge on the same date at 6 a.m., Ujjayini M.T., 

Mean Sun = 10! 28° 59/ 284, 
Sun's Apogee = 9° 17° 0 OM, 
Moan Moon = 11! 14° 88/ 414, 

Lunar Apogee = 6! 8° 15’ 62" ४ 
५१, Moon~—Sun = 16° &¶। 25” 
= 1 tithi+ 4° 57! 25", 


Thus— 
Appt, Sun = 825° 60! 2", 
Moon = 842° 56! 51’, 


On this Monday, the étthi was the second of the light half of 
unar Phdlguna, while the sun's longitude shows that the 
Bengali date was the 24th of solar Phdlguna. We are here 
in agreement with Diksita. 

Tn this case also calculation by the modern methods is 
unnecessary as tho time was later than of Brahmagupia. It 
should bo noted that the old year-reckoning from the light half 
of Puuga povsists inspite of Aryabhata I’s rule of reckoning it 
from the light half of Caitra, Here alro 927 of the Gupta Era 
= 1246 A.D. 

५, Zero year of the Gupta lira = 819 A.D, 


IV. The Fourth Instance of Gupta Inseription Date 


६० गु संवत हिमागशीर श्वि 8 

This stales that the Gupte yoar 890 had at ils end the second 
Agrahdyana, Hore, the Gupta year 330, up to Agrahdyana, 
the time by tho Caitra-Sullddi Saka ora would be 670 years + 
9 months. 

According to the Khandakhaddyaka of Brahmagupta the 1019 
Kali-solur days up to 570 of Saka elapsed + 9 months = 
1349910, in which we gel 18887; inlercalary months, 1.¢., 
1888 oxact intercalary months by the mean rate, which tenda 
lo show that thoro was ४ second luaw Agrahdyana ob this time, 
But thie oxplanation appears unsatisfactory. If wo follow tho 


1 Woct--Gupta Inaoriptions, pngo 02, Uno Krurn (22°45°N, 79°45'It) Grant. 
॥ (408 
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mothod of the Siddhantas, there can bo no intorealary month in 
the solar month of Agrahdyana, of which the length aa found by 
Warren is less than that of # [पाद्या month.? We have also 
oxamined if carefully and found that in tho prosont case this 
could not happen. We havo thon (6 oxamine it another way 

On Dec. 20 of the ष्णाः 317 AD., thero was a now-moon 
with which the lunar Agrahdyana 01146 and tho sun turned 
north, The character of this lunar Agrahdyana was that the 
108 quarter was conjoinel with City@ or a Virginis, Tho Gupla 
era was startod ono year later than this date, from the 20th 
Dec,, 818 A.D. Tho year 330 of tho Gupta ove was thus the 
year which ended about Dec. 20, 648 A.D and the numbor of 
years elapsed was =831=160x2411. 

Thus 831 years was a fairly complete Juni-solar cyclo, and 
comprised 120898 days, Again 577825 days beforo Jon, J, 
1900 A.D,, was tho dato Dec. 20, 917 A.D. Henco applying 
120898 days forward to this dale, we arrive at the dato Doc. 20, 
648 A.D., on which tho now-moon happened wilh which the 
lunar Agrahdyana endod this yon, 

Now on tho day of tho last quartor of this month or the 
aslaké which foll on the 18th Doc., 648 A.D., tho moon was 
conjoined with Curd or ५ Virgenis, in the Jattor part of the 
night, 

On this day, ab त, M. N., wo had—- 

Mean Sun = 204° 57! 0147, | Woneo— 

१, Moon =180° 14/ 22/10, | Apparont Sun =205° 8), 
Lunar Porigos =188° 82! ४4.1१ " 1100 = 170° 10/, 

Sun’s Apogso = 70° 40/ (८/7, | Long, of a Virginie = 186° newly 

Qom118"7, {० = 1! B08. 

From these calculations it follows (hat the Isat Iunar month 
of tho year, was the second Agrahdyana us this month completed 
the luni-solar cycle of 881 years, 

The date of tho inscription, boing tho second day of the 
socond Agrahdyana, was the 22nd of November, 64d A.D. 
With this second Agrahdyana whieh ended on tho 20th Dec, 


2 Length of Bolnr Agrahdyana=20da, 80n, Qiv प्राप Bg (Burgona—§, Siddhanta, 
xiv, 8). 
Trongth of Lunar month =20da. 81१ (0, छाप GO (aoe, to the Khaygath adyaka), 
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648 A.D., the year 380 of the Gupta ora ended. It must be 
admitted that the inscription us it has been read or as tt was 
ewectled was slightly defective. In this case also Aryabhata I's 
Caitia-Sukladi reckoning is not followed. 


Herve 830 of the Gupta cra=649 A.D, 
^ Zero of the ,, +, =819 A.D, 


V, Motvi Copper Plate Inscription 


पञ्चाश्ीव्यायुतेऽतीते समानां शतपञ्चके | 
गौ ददावदोचरपः सोपरागेऽकमण्डरे ॥ 
संवत्‌ ५८५ फाल्गुन सुदि ५। 

This inseviption says (179 on the day of the 5th tithi of the 
light half of lunar Phélguna of the Gupta year 685, the king of 
the place Morvi (22° 49 N and 70° 58.) made a gift at the time 
of a solar eclipse, which happened some time before this date, on 
which the deed of gift, viz., the copper plate m question, was 
executed. 

To find the date of this copper plate, had been a pit-fall for 
Dr. 7166५, who mistook that the solar eclipses in question 
happened on the 7th May, 905 A.D. Now the year 685 of the 
Gupta should be 904 A.D, and the date of execution vf the plate 
should be Feb. 20,904 A.D. Wo looked for the solar cclipse, 
two lunations+5 days before and 8 lunations+65 days before this 
date. Although there happened the two solar eclipses ab these 
times, they were.nol visible in India. प 

Wo find, however, that here the Gupta year is reckoned nob 
from the light half of Pausa, but from the light half of Caitra 
according lo Aryabhate I’s rule. Here the year 585 of the Gupte 
era 826 of the Caitra-Sublddi Saka era=904-905 A.D., or the 
Zero year of the Gupla era=819-20 A.D. the date of the 
inscription corresponds to March 8, 1041 A,D., and the elapsed 
years lll this date=1086 years= 12814 lunations=378105 days. 
he date of tho copper plale works out to have been Feb, 12, 906 
A.D, The eclipse referrod ८० in tho inscription happoned on 


1 Wally accopled by Blest—Indian Antaguary, Nov., 1891, page 88% 8, B, 
Dtkgits did actually dnd ib, 


282 ANCIENT INDIAN CITRONOLOGY 


Nov, 10, 904 A.D,,) on which, ab G.MLN, or 4.44 p.m, Morvi 
time, 

Mean Sun es 2B4° 22! 20494, 

Sun’s Apogeo = 88° 0! 18782, 

Mean Moon = 281° 7 2180, 

D, Nodo =2१0° 7 81॥"10, 

Lunar ०१4५० = 162° 10! 10/*09. 

Tho now-moon happened at mean noon Morvi timo, tho 
magnitude of the echpse ng visible at tho place was about ‘075, 
Tho beginning of the eclipse took place at 11-35 a.m, Morvi timo, 
the end came about 12-45 noon Morvi mewn tinue. Duration was 
about | 11. 10 min. 

Secondly, if we uso the Khandakhddyaka constants, tho 
ahargana becomes for 826 of Saka ०५8 lunations==87528, 
Hence the moan places with Lalla’s vorrections = (1107610, al 
G.M.N, at the same day, becomo i~ 

Moan Sun = = 228° 18" ९॥, 

» Moon =224° 27/ 8G", 
D. Node 280° 4d! 50", 
Lunar Porigoa = 165° 60! 47", 

Ti appears that this eclipse could bo predicted by the mathod 
of the Khandakhddyaka, Tho gift mado by this coppor plate was 
probably a reward to the calculator of the 6९089, 


VI, The Sivth Instunce of Gupla Inscription Dale 


परदपद्चाशोत्तरेऽदरशते (१५६) गुतभेपराभ्यञ्चत्तौ veers aha कं भास 
ध्पक्षवृतीयायां | 
In the yeur 166 of the Guptas, which was tho व्रण year 
stylod the Mahé oaiddtha your, tho inscription records the dato as 
the day of tlre 8rd tithe of the hght half of Martika, 
Now 166 of the Gupta dra =475 A.D, 
Julian days on Jan. 1, 475 4.7. = 1804552, and 
” + +» + on 1906 ALD, 2416021, 
The diflorence is 620469 days which compro 14°24 Julian 
centuries +259 days. We inercase 620460 days by 12°28 days and 
1 Tho above cligumstances of the eolipse have boon caloulatad by my collaborator, 


Mr. N. 0, Inhin, M.A, 
4 Hleet—Cupla Tneoriptions, page 104, the Khoh Grant. = + 


INDIAN BRAS 26४ 


arrive al the dale, Dee. 20, 474 A.D., on which, al 6.10. 6 his. 
or 11-4 a.m. Ujjayini M व, 

Mean Jupiter =170° 54’ 67,57, 

Mean Sun = 269° 47! 11.86. 


Hence we calculate that mean Jupiter aud mean Sun became 
nearly equal 289 days later, i.c., on the 17th September, 475 
A.D., ab Gam. G.M.T., 


Mean Jupiter = 104° 55! 84742, 
Mean Sun = 194° 881 19/715. 


Tt is thus seen that the mean places would become almost 
equal in 6 hrs, more. For the above mean places, however, 
the equations of apsis for Jupiter and Sun were respectively 
--9° 0“ 401 and -1° 45'2"70, Hence their apparent places 
bocame as follows :— 


Appt. Jupiter = 192° 49' 8041, 
» Sun = 102° 58! 1645, 


Thus they wore very nearly in conjunclion at 6 hrs, G.M.T., 
on the 17th September, 475 A.D, 

According to Brabmagupla, Jupiter rises on the east on 
gotting at the anomaly of conjunction of 14°. This (ales place 
10 106 days, Hence the date for the helincal rising of Jupiter 
becomes the 2nd October, 475 A.D., at G.M.T. 18 hrs., when-— 


Appt, Sun =208° 46', and 
1 Jupiter =196° 20' nearly, 


Thus Jupiter was heliacally visible about Oct. 20, 475 A.D. 
The avtiual date of the inscription was Oot, 18, 476 A.D. 

Here on the day of the heliacal visibilily, the sun 
was in tho nakgutra Visdkhd, but Jupiter was 8° 40! behind tho 
first point of the nakgatra division, the Vernal Tquinox of 
the yoar boing taken as the first point of the Hindu sphere. 
According 19 the rule of naming Jupiler’s years as given in 
tho modern Stirya Siddhanta, XIV, 16-17, it was sun's nakgatra, 
ou the new-moon prior {0 October 18, 476 A.D., the date of the 


3 
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inscription, which look place on Oct. [6-16 of (he your, gave 
the namo of the year, The sun would rotch tho nalgatra 
Anuridha, and the year begun was consequently Maha vaisdalcha 
year of Jupiter. 

This inscription also shows that the Gupla ora began from 
819 A.D. 


VII, The Seventh Instance of Gupta Insariplion Date 


Ragratseqett (१६) gare महाभाश्युज-संवतूसरे Saaege- 
पश्च द्वितीयायाम्‌ । 1 


The inscription records the date as the year 1098 of the Gupte 
kings, the Jovial yea called Maha Asvayuja, the day of the 
Qnd tithd of tho light hall of Caitra. 

The year 163 of the Gupta era or 482 A.D. was similar lo the 
year 1941 A.D., and the dute lo March 80, 1041 A.D. Tn 1459 
sidereal years (1941 - 4862 = 1469), thoro are 632000 days, which 
are applied backward io the 80th March, 1041 A.D,, and wo 
atrivo at the tenlativo date of the inseription a8 March 8, 482 

AD, On this date, of G.M.N,, wo had— 


Mean Jupitor = 20° 58’ 8-24, 
५) Sun = 847° 19 4711, 


र é ' \ 
Hore, Juprtor's heliacal selling is ३५८ lo come in about 
80 days, Hence on April 7, 482 A.D,, 


Mean Jupiter = 82° 27! 407-22, 
” Sun = 16° 40’ 57°02 al G.M.N, 


Thus tho holiacal selting of Jupiler look placo in two days 
moro according to Brabmugupla’s rule on the th Aprik, 482 
A.D,, and the now-moon happened on tho 5th April, 482 A.D., 
when tho sun was in the nakgatra Bharayt. [५16 the yoar to 
come got its name Agvayuga year. But the lentativo dato of 
the inscriplion was oblained as Murch 8, 482 A.D, which was 
Q1 days before the new-moon on about the 5th April, 482 A.D, 
This ueeds elucidation. 


1 Pleet—Gupla Tey iptions, page L10, the Khah Giaut IT 
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Here by coming down by 80 days we arrive at the lunar 
month of Vaisdkha as itis reckoned now. Butin the year 482 
A.D.,, i,¢., 17 years before the year 499 A.D., when the Hindu 
aciontific siddhdntas came into being, the calendar formation 
rule was difterent, In our gauge yeat 1941 A.D. the moon of 
last quarter yot conjoined with Citra or « Virginis, on the 20th 
Jan, before sunrise Hence as pointed out before in this gauge 
year 1941 A.D. also, the lunar Agrahdyana of the early Gupta 
period ended on the 27th Jan,, 1941 A.D. Thus the lunar month 
that is now called Pauga in 1941 A.D, was called Agrahdyana in 
482 A.D. Hence the lunar Cartra of 482 A.D. is now the 
lunar Vaisdkha of 1941 A.D, 

The dato of this inscription 18 thus correctly obtained as the 
?th April, 482 A.D.; the Jovial year begun was a Mahé 
Agvayuja year. This instanco also shows that the Zero year 
of the Gupta era was approximately the same as the Christian 
year 319 A.D, 


VIII, The Highth Instance of Gupta Inscription Date 


एकनव्युत्तेऽव्दते (१९१) गुपराग्यश्चक्तौ श्रीमति salar मह्ाचेषषसम्बतूरे 
माघ मास-बहुक-पक्षतृतीयायां । 


This inseription records the date, as the year 191 of tho 
Gupta emperors, the Jovial year of Mald-caitra, the day of the 
third tithé of the dark balf of lmar Magha. 

We 018८ work out the date on the hypothesis that the Gupta 
year was in this case wlso reckoned fiom the light half of lunar 
Pausa, The Gupta year 191, on this hypothesis, would be similar 
to the’ Christian year 1981, and the date of the inscription would 
correspond wilh March 6, 1981 4 10. Now this Gupta year 
{91=510 A.D., would be lator than the time of Aryabhata I, 
viz., 499 A.D., by 11 ycars, । 

The elapsed years (sidereal) are 1421, which comprise 17576 
lunations=519029 days. ‘These days aro applied backward to 
the date, March 6, {981 A.D., and we arrive at the date. Teb, 
12, 610 A.D. ~ 


1 जाप Tnsoriptions, page 114, the Majhgavam Grant, 
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On this dais, Feb, 12, 510 A.D., ab G.M.N., wo had— 
Moun Jupiter = 158° 68 98°87, 
५५, =Sun = 828° diy! 137°72, 

We find easily the sun and Jupiter had reached equality in 

mean, longitude in 183°5 days before, whon, at GMA. 0 1. 
Mean Sun = 12° 54! 1550 
Mean Jupiler = 142° 52! 48°57. 

If these wero the longitudes as corrected by tho cquations of 
apsis, then the heliacal visibility would como according to tho 
rile of Brahmagupla about 15°5 days Inter. Tho mean longitudes 
15,5 days later become— 

Foy Sun = 168° 10! 64#.91. 
For Jupilor = 144° 10 1.96, 
These, correctod by tha equations of apsis, bocome— 
For Sun = 156° 8! 274, 
Foy Jupitor = 140° 10 4, 


Hence the true holiacal visibility would coio in 4 days more. 
We have hove (1) gone up by 1886 days and @) como down 
by 16°6 days, On the wholo wo have gone up by 168 days or ¢ 
lunations +21 tithis, Thus on the day of the holiacal visibility 
of Jupiter, which came in iour days more, we would huve to go 
up by 164 days=6 lunations +L7tithis, This interval we have to 
apply backward to tho 1101 tithi of Magha, and wa arrive at the 
first day of Bhadiapada, Tho date of the heliaeat vinibility would 
thus be Sep, 1, 809 A.D., and ५८ G.M.N, tho sun’s true longitude 
would be 160° 9' nearly, which shows Lhal the sin wonld rvach 
the {14516 division, On the preceding day of the new-moon, the 
sun would he in the naksatra त, Phalguni, and tho Jovial year 
begun would be styled Phdlguna or the Mahé-phalguna year, 
This result docs not agree with the statement of the inscription. 

It now appems that altor the year 499 A.D. or Aryabhaja I's 
time, the reckoning of the years of the Gupta ora was changod 
from the light half of Pauge to the light half of Cailra, acvording 
10 Aryabhate 1’s rule: 


युगवपं मास विवसाः सम॑गृ्तास्ते Mayet । 
Kalakaiyd, 11, 
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The yuga, year, month and the first day of the year starled 
simultanéously from the beginning of the light half of Gaitra.”’ 


‘ ‘After the year 409 A.D. all the Indian oras slowly changed 
their yeai veckoning from the winter solstice day to the next 
vernal equinox day, é.c., the year beginning was shifted forward 
by 8 lunations. Henes in finding in our own time a year similar 
to the Gupta year, of limes later than 499 A.D., we have some- 
timos to compare il to the present-day Sake year and not to the 
Christian year 

» Henge the yedr 191 of the Gupta era=the year 482 of the Saka 
era, In our times the Saka year 1853 is similar to the Gupta 
year 191 and the date of the inscription corresponds to Feb, 24, 
1932 A.D. The number of sidereal years elapsed up to this 
dato=1421=519029 Yays, which applied backward lead 62 the 
date of the insoription as Feb, 2, 611 A.D. 

The dute of the heliacal rising arrived 86 before was Sept. 1, 
609 A.D. ‘The next holiacal rising would take place 899 days or ` 
{86 lunations Inter, The date for it works out to have been 
Oct. 5, 610 A.D., and the sun had tho longitude of 194° 24' 614 
abG.M.N. At tho proceding new-moon, which followed the 
pvovions heliacal sotling of Jupiter, the sun had the longitude of 
about 170°, and was in the nakgalra Citra or the Jovial year 
begun was Cailra or the Mahé-caitra year, as 16 18 slyled in the 
inscription ५ 

In the present cise the षण 191 of the Gupta omporors=482 
of the: Sake ln pordise 6104114 D,’ Thus the year Zero of the 
Ctupla emperors = 241 of the Sake enipsrors = 819-20 A 2 ¥ 

1X, adtatseqmagd qaaieedget कीति प्रवधमान-विनगराइ्य 
५ महाभुज सभ्तूसरे चेश्पक्षयोवरयाम्‌ | 


The year and date‘as given in this ingeription 18 209 of the 
Gupte ora, the day, of.the 180 bithiof We light hall of Caitra 
Tollowing Une; Caitia-Sulladi reckoning, the cotrosponding dato in 
out tine ds thé th April, 1980 A.D. : Wo/have lo apply 1402 
adie ly yaarg Ot कम 17841. Iinaliois# 612000" days 


१५६ 1. 1101 01111198 ८ भह वणु at 
athe date 6 कि) 11011 <^ 


„ „ „ 109 * ॐ 
iB fod 
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On this day, at G.M.N,, we had— 
Moan Jupibor =847° 87! 284-00, | Henoo— 


Mean Sun = 858° 58! 6227, | Jupitor as correatod by 
Jupilor’s Perihelion =850° 61! 21401, the equation of apsis 
Sun’s Apogee = 77° 42! 56", 847? 10! 

+) ocentricity = 0171801, Appt. 8011 = 9४8० 5! 


Tupitor’s Heoentricily = "040175. 
It appears that the licliacal rising of Jupiter would happen 


3 daya ‘lator and the preceding new-moon happened 18 days 
before, 1,८,, on the 64h March, 528 A.D. 


Tor on that date, ut G.M.N,, we had— 


Mean Sun =Bd6° 6! 8".08, | Heneo-— 
» Moon ==Hd8° 6/27/00, | Appt, Sun =840° 4! 
Lunm 76६80 = 813° 57! 86"'8d, + Moon=845° 48/, noarly 


8un’s Apogee = 77° 42! 66", 
The new-moon happenad at about 8 hourg 1४102, ‘Che sun was 


in the naksatia Revati, and the Jovial yoar bogun was Asvaytga 
or the Maha Advayuja you 08 the inscription snys, 


Tere the year 209 of tho Guptu era= 528 A.D, =year 450 of Saka ara 


+^, tho Zero year of the Gupta ora = =819 AD, yeur 241 of Sala ora. 


X, The Tenth Instance of Gupta Inseriplion Date 
The Nepal Insoription 


4 if ५ yee ने माल शकर पतिपवि रोहिणी He शुदे पशात $. 


poonliar feature. 


A 


५3१५६644 114 ६१ gh 4: 
Here the dato is stated to have 060» 886 of thd (७५८) 


eva, the day of the first tthi of lunar Jyaigtha, the moon wasin tho 
naksaira division Rohini and the 8th part (mtuheta) of tho day. 


Tho equivatont yeas aro 627 of Saka era = 705 A.D.; wo 


yoadily soo that the coyresponding day in our own tine waa, 
May 20, 1980. We arrivo ut the dato, April 80, 708 A.D, 


(1) oo? al 
Now on April 80, 705 A.D, ५८ | On April 20, 705 A.D., ab 
G.M.'L, 0 br., ॥ GMT Oby, 
Mean Sun = 40° 6d! 10/97. | Moan Sun = 80° BB! 2/a4, 


+» Moon = 62° 0/ @07, | Moan Moon = 48° 49/8404 
Lunar Povigeo = 822° 80/15/09] 11, Pyrigoa = 829° 99, 83407 


१ Meot—-Gupte. Insalptions, pago Oy ‘hie insoilplion doay neb कभक arty 
i ५४ क + 5 
1 


ध 


६ = ~ 


= 


Boys 
we 


a 
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Thus on April 29, 705 A.D., a4 6,11.4. 0 be., 
Apparent Sun = 41° 12 
» ~~ Moon = 88° 50! 

61८6 on this day, at tho stated hour, the firsl tithi was 
over ; we have to deduct about 8° 3! fLom these longténdes (mean) 
{9 allow for the shifting of the equimoxes from 499 A.D. ‘The 
date of the inscription is thus 417 28, 705 A.D. 


According lo the Khandakhadyaka calculations the ahargana 
at the midnight (mean) of Ujjayini of Ail 28 = 14647, In 
ordor lo have the mean places at the G.M'T, Obr,, of 20th 
April, we have to take the ahargana = 14647 days + 6 his, and 
4 min. The mean places are— 


Mean Sun = 86° 52/ 124, Hence— 
Meon Moon = 45° 48/ 58”, Apparent Sun = 88° 16/ 28%, 
Sun’s Apogee = 77° 0/ 0M, + Moon= 60° 44’ 804, 


Ludar Pengee = 818° 60, 2", 
Note :-—To the Khandakhddyaka mean places, wé have applied 
1४119४18 corrections which are well-known in Hindi Astrotorhy, 
Henco on the 29th April at G.M.'T. 0 hy, =' 6-4 am. of 
Ujjaymi mean time, the first #thi was oven, the sun. was in the 
naksaloa वहात and the moon in the nakgatia division Rohini, 


which extends fiom 40° to 68° 20' of the Hindu longitudes, " 


‘Tho date of the inkcifption was the previous day, the 28th April 
708 A.D., a8 has been shown before ४ ४ 
Now ९५७५ year, 886 = Saka year 627 = 708%AD> == 3 


नि) 


,*, Gupla year, Zero = Saka yoar 241 = 819 A.D, ^ 
XI, The Bleventh Leample of Gupta Inscription Date 
daaat १०० ९० ९ (१९९) मष्टामागवषे कार्तिक १० । 


The dato of (५, inscription is the Gupta year 199, the, 


Mahaemarga Sdvial year, the day of the 1001 ttf, of lunar 
Ka lika, which corvesporfdsto,.Nov, 21 of 1989 A/D. of our times, 
The glapsed widéiiul yom (o fistdate = 1421.~ 17576 londtions 


& 3 ? 
ह. भूष ॥ i क ५ rt? 4 Hair 4 awe 
१111 1 17/11 


4 


i 
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Llence the dato of the Tnscription was Oot, 29, 618 A.D 
On this date, at G.M.LN., 
Mean Jupitor =" 02° Bd! 059, 
Sun = 210° 6 G0" 17, 
+» Moon = 882° 82! 20747, 
Now 169 days before Oct, 29,518 A,1D., the tuo longitudes 
were on May 13, at, U.M.1', 6 18.) for— 
Jupiler = ४४० 5! 16", 
Sun = §2° 55°15", 
and these are practically oqual, JIenco according 10 Brohna- 
gupla's rule Jupiter should rise heliveally Lib day» Inter, 
tic,, on May 29, 518 A.D. But on May 4, 618 A.D, 
the moan sun had, at G.M.N., the longitudo of 63° 29! ¢+ 
and the mean moon at the sume hour, the longilude of 50° 40! 6", 
Thus the new-moon came on the day following, the sun having 
a small positive equition, The new-moon-eun was 1 tho 
nakgatra division Mrgasiius (63° 23 (५ 66° 40’ of longitude), 
and tho Jovinl your begun was Marga or the Mahid-nvtrga year 
as the inacription says. 
Thus the Gupta year, LOU = 618 AD, 
v's Gupte year, 2600 = 810 A.D, 


XU, Twelfth Instance of Gupta Inscriplion Data * 


Epignaphica Indica, Vol. 21, Plate No. 67~The Navagrain 
Grant of Maharaja Hastin 


नमो महादेवाय । सस्ति owaatetgsaed गपनृपरास्यभुकतौ श्रीमति vata 
महा-भाश्चयुजसम्बत्‌सरे | 


The yoar 198 of tho Gupta ora or 517 A.D., ia called 11474. 
asvayuje year, We find tlaton Apil7, 617 A.D., gb UMAR 


brs., 
Mean Sun, = 16° 51! 20॥ "कष्‌, 


n Noon = (8० (6 0149, 
Lunar Povigeo = 280° 1 80'70, 
A, Nodo = 9° 08" 20107, 
Mean Jupitor = 14° 68 4085, 


॥ Kiolhoru's approximate dato was 518 AVD., 0०0 18 0 September 16 Bpigras 


phica Indica, Vol. भि, page 200, 
* Communicated by Prof. D, प, Bhandukar. 
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This was the day of the now-moon with Juptter at the 
position very noar to conjunction and consequentiy of tiehacal 
selling. The ifew-moon happened in the वप्त Bharani, 
Hence the year 18 called the Wahd-dsoayuja year. 


Hore also the Gupta year, Zero=319 A.D. 
Conelusion 


We have here proved, fron 12 or 11 concrete statements found 
in the inscriptions, which have used either the Gupta or the 
Valabhi era, that— 


(1) The Gupta and Valabhi “eras were bui one and the 
same era, 

(2) It was most probable that the era in question had been 
originally started by the Gupta emperors and was given new 
name by the Valabhi princes who were vassals of the Gupta 
emperors, 

(8) ‘The date from which the Gupta era was started was 
Dec, 20, 818 A.D., when began the Zero year of the era from 
the day of the winter solstice, 

(4) That the Gupta era agrees with the Christian era from 
219 A.D, till about 499 A.D., the date of Aryabhala I, up to 
which the yoat reckoning began from the light balf of Pausa, 

(5) From some year which was different for different 
localities after 499 A.D., the beginning of the year was shifted 
forward from the light half Pausa or tho Winter Solstice day to 
the light half of Caitia,conformably to Aryabhala I’s dictum 
of beginning the year from the Vernal Equinox day, This 
produéed, in Indian calendars, ‘a year of confusion,’’ as it is 
called in calendar reform, One year of the Gupta era and 420 of 
the Sika era wére thus reckoned as consisling of 16 ov 16 luna- 
tions, This is evident from the inscriptions dealt with as 
Nos. V, पा, X ond XI, This change has been noticed in 
tho inscriptions of thoso localities where Aryabhate I's reputation 
as tho foremost Indian astronomer had been unquestionably 
acceplod, In such cases tho Cupta years correspond more 


1 \oot—Cupta Inaoiiptions, Pinto No, 18, the Mundasor Stone Lnaciption of 
Kurnuragupla and Bandhuvarman disoussebin Chaplor XXIV on tho Sahat ora, 
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conformably to the Gaitia-Sukla@di Soke years and that the Zero 


ˆ year of the Gupta emperors is taken as the Saka year 2 [1 (Cailra. 


Suklddt) which is the samo as the Christian year 310-20 A.D, 

To sum up: ‘The Zero year of the Ciuplu ora was originally 
the same ax the year 919 A.J), aud in times Inter than 499 A.D. 
this Zero year was in some enses (alen as oquivalont to 
319-20 A.D, Further the Gupta and Valabhi orus were tho 
same era, It is hoped that further speculations ४8 to this era 
would be considered inadmissible, 


CHAPTER XXYI 
TIME-INDICATIONS IN KAT:LDASA 


As to the date of Kalidasa, the greatest of our Sanskrit poets, 
most divergent yiews have been held by different researchers. 
According to Maxmuiller, Fergusson and H, P. Sastri, Kilidésa 
lived about the middle of the sixth century A.D. On the other 
hand, Macdonell, Vincent Smith and A. B. Keith have held that 
the poet flourished about tho time of the Gupta Emperor Chandra- 
gupla, II, the first Indian monarch who, on epigraphic evidence, 
is known to have assumed the title of Vikramaditya (oa, 880-415 
A.D.) This is of course on the assumption that J<lidisa adorned 
the court of a king named Vikramaditya of Ujjayini, 9 tradition 
which appears to be of very doubtful value. Then again Prof. 
8, Ray,! Ston Konow, Chatterjee and other Sanskritists of the 
old school have identified the now known Vikrama Sarhvat, with 
the 919, allegod to have been started by Vikraméaditys of Uyyaini 
and have tried to assign to the poet the first century B.C. But 
epigraphic and other evidences axe, so far ४8 Tam aware, against 
this identification, as the original name of this Sathvat ora was 
‘Malavaibda' or even Krta era, Wedo not yet know when the 
original name of the era was changed into Saihyat era. 

As no definile epigraphic evidence about the date of Kalidasa 
is forthcoming, such differences of opinion are quite natural, 
and any attempt to throw fresh light on the problem from a new 
point of view will probably be wolcomed by scholars, 

In this chapfor we have tried lo show that the great post 
was thoroughly conversant with the Hindu Siddhantie (scientific) 
astronomical literature, such references bemg found scatlered 
throughout his poetical and drametical works. ‘These references 
have not been, as we shall soo, correctly interpreted by his many 


1 Prof, 8. Ray's paper, ‘Aga of Kalidasa,’ J.R.A.S., Bengal, 1908. Compare 
alao the Allahabad Universjly Studies, Vol, 2, 1920, ‘On the Date of (काद "* 
by Ohatterjuo. 
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commontatons ineluding Mallinitha. ‘Tho roason is obvious, 
Thess commentators wero primarily rheloricians and nob exports 
in astronomy ; henco they failed lo get at the propar moaning of 
the passages and thus by their fuilure in this 1687696, have only 
+ darkened counsel by their words’ in their commentaries, Wo 
take these references one by.one; we shall try (0 interpret thom 
correctly and ascertain their chronological significance. 
(a) ‘The firs reference 1s— 
Naksatra-tiviigrahe-sabkula-pi [णपा condramagaiva viitrih 
—Maghu, VT, 22. 
Here the word ‘lardgrahe’ is a Linde astronomical torm nol 
vocognised by Mallinitha, Tt meana ‘star-like planota,’ ofz., 
Mercury, Venus, Mars, Jupiter and Saturn in contradistination to 
the Sun and the Moon which possoss discs ; the [findu scientific 
astronomers throughoul maintain this classification (af. Paftca. 
siddhanlikd, XVTIL, 61; tho Aryabhaliya, Gola, 48 ; Modern 
Sarya Siddhdnta, VIL, 1, oc,.), Tere Malliniitha splits up the 
compound word ag ‘nakgabra’+ ‘tari’ +‘grala’, This sort of 
“jnlerprotation is apparently agairfet lho meaning of the poet, 
(b) That Kialidies was 0 koon observer of the frst vistbilily 
of crescent is ovidenced [$~ 
¢) Netvaih papus trptimaniipnuvadbhir 
Navodayarh ndthamivaugadhindm ~—Raghu, IT, 79. 
(i) Nidordaydimiise videgadrsyain 
indum navolthdnamivendumalyai —Raghn, VI, 81. 


In these instances we have tho expressions which are 
equivolont to ‘the newly risen lord of tho esadhiy’ and ‘to newly 
11861 moon’, 

(c) We havo further in Kalidisa— पि ‘ 

Tisrastri-lokiprathitena riirdhamajona marge vasalivugibvi, 

Taamiidapivartata Kundinedah parvityaye soma ivognaragmeh' 

—Taghu, VIT, 83. 

Tere tho poot says that in Aja’a rolurn journey lo the aily of 
“Ayodbya, Ube prince of Vidarbha (bia brothor-in-Jaw), unwilling 
to part eompany of him as ib were, accompaniad Aja for three 
nights, just ४8 the moon, oa if unwilling to part company of the 
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sun at the conjunction, 1emains invisible for the maximum period 
of three nights and then separates from him. ‘This interpretation 
makes the figure a piirropama or a complete similitude, Hence 
Kilidisa was 0180 an observer of the fact that the moon's 
maximum poriod of invisibility lasts for threo nights, Mallinatha 
here fails to interpret the simile in Kalidasa. 

(4) Again we have tho line— 

Tiga cirumoukhi, yogatirayi yujyate taralavimbaya Sadi 

- —Kumira, VIIT, 78, 

‘This Moon, 0 lovely one, is getting conjoined with the 

10014 bodied, “junction-star’’ of this night.’ 

Tere we have the two words ‘yoqatard’ and ‘taralavimbayd’; 
the first one means any one of the several ‘stars’ with which 
the moon gels conjoined in her ‘sailing’ through the sky in the 
course of a siderenl month, Mallinitha makes a muddle of 
the whole thing when he says that the moon is alwaya 
accompanied by a particular star in all nights (pratyahanryayd 
yugyale sa yogaldra), Agoin the word ‘tarala-ormbayd’ meana 
liquid-bodied, and not os Mallinitha expounds it. A verse of 
the Sdrya Siddhanta, as quoted by Bhatlotpala 66 AD.) in 
tho commentary on tho Brhatsawihitd of Varihamihira, runs 
thus {~ 

Tojasinh golakul siryo grabirkginyambugolakih 

Prabhivanto la dréyante siiryarasmividipitah 

—Brhatsamhité, TV, 
(first cited by Diksita, in his work Bharatiya JyotihSastra, 1, 179), 


‘The sun isa sphero of energy, the planeta and stars are 
spheres of walter, they are 8661) shining by being illumined by 
the rays of tho sun.’ 

hiesavidence ghows that the poet had studied the Sarya 
Siddhinta os known to Bhattotpala, and used the word ‘térala. 
vimbayd’ in the strict Siddhantic sense 

(c) Anofher very important astronomical passage in Kalidasa 
ip~— 

Agostyacihnidayanat samipaii diguitard bhasvali sannivytie 

Anandagildinivavagpavystiih bimasrulira haimavatith sasarja ` 

—Raghu, XVE, 44 


O4—1408B 
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ot, ‘when the sun neared the solstice (eummer solstice) which waa 
the place of Canopus, North caused ¢ flow of ice from the Thini- 
layas, which was like a delightfully cold shower of rain,’ 

Here also Mallinitha, owing lo ignoranea of सावका 
astronomy, fails to interpret tha plwase ‘Agastye त which 
cannot bul mean the ocliptic placo of Canopus, His meaning of 
the phrage ig ‘tho southern 80181149 * (tho wintar solstica), Tho 
poet in the very preceding stanza speaks of tho advent of summer 
at tha beginning of which tho sun had already eft the winlor 
solstice four months before, and was only 60° dixtant from the 
summer solstice, The phrase in question undoubledly moans 
the summov solstice, As to the Agastya's (Canopus) ‘pol’ 
longiludo and Jatiludo the astronomical siddhdntas say i 

In Modern Sirya Siddhdntu (VITI, 10) we have ‘ Ayaatyo 
Milhunantagah’. 

In Padcasiddhantikd (XTV, 10) we havo ‘Karkalidyit’, 

From the above and other works we learn of Canopus's place 0४ ~ 


Polar longitude Polar Jatibude 
Modern Sarya Siddhanta ace 00° 8 80९ 
240८0914411401(114 (650 4.12.) ,,, one 78° 20). 
Brahmagupla (628 A.D.) aa 87° 877° 
Talla (748 A.D.) tag 87° 8 8n° 


From the above ‘polar’ longitudes of Canopus it oppoors thal 
both Variha ond Kilidisa bolonged lo the samo achool of 
Siddhdntio teaching, The date of the cariiest form of tho 
Modern Sarya Siddhdnta ig most uncertain. Tl may oven be 
about 660 A.D, as ostimated by Burgess.’ 

() Tho poet is almost enamonred of the event of the aun’s 
reaching the summer solstice when tho tropien! month of Nabhas, 
the first of the rainy serson, began. Tho poct says in Rughw, 
XVIII, 6:— - ^ ss 

Nabhagearairgilayjadih wa lobhe 
nabhastaladyiiniatanmia (पोता ; 
Khyflarh nabhahéabdamayona niimnii 
kintah nabhomianmiva prajiiniim, 
1 If ॥ was recnat fireb Into tho modern form by Lit{adeya (427 Sako your or 


608 A.D) an rocorded by Alberuni (Tndia, Vol. I, XIV, p. 1, tha date may go up ly, 
any, about 610 A.D, and uot enrtior, 
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‘The king (Nala), whose famo was sung by the denizens of the 
sky, got a son of the same colour as the sky who became known 
by the name of Nabhas and was lo his people, as pleasing as 
the month of Nabhas, the firal of the rainy season. 
(¢) Kalidasa has again in Raghu, XI, 36— 
Manyale-sma pivatim vilocanaih pakwmapitamapi 
vaficanaii manah. 


‘The princes, Rima and Daksinana, as they stood before the 
poople ofthe city of Videha, appeared as charming as the two 
slars Castor and Pollux of the naksatra Punarvasu, As they 
drank with their eyes-the beautiful forms of the princes, their 
mind took it a disappointment that their tired eyelids fell 
preventing a continuous vision.’ 

To the poet why the stars Castor and Pollux were so charming, 
was that tho sun reached the summer solstice at a place near 
lo thom, and the bursting of the monsoons look place, In the 
annual course, the star Custor's place 18 first reached by 
(he sun, We shall not, therefore, be yery wrong (0 assume thal 
the poct indicates tbat the summer solstice of his time lay very 
near lo the placo of this slay. The time when the summer 
solstitial ०५८102७ passed through it was 546 A.D. It remains yeb 
fo be examined how far it indicates the date of the poet, 
व्वा has been shown to establish, I trust, that ‘Kalidasa was 
well trained in the Siddhdutic astronomy of this time, was 
himself a keen observer of ihe heavens und specially of the moon’s 
motion amongst the ecliptic stars, We now proceed to consider 
the olher time-references in Kilidisa’s works, 

श # 
Other Time-Referenecs in Kaliddsu 


he first of these Uinte-indications is derived {vom the Megha- 
dita. The stanzas in Part I, 1-4, say that the exiled Yakeo 
uddvessed the cloud messenger on tho first or last day of Agddha ; 
‘prathama' and ‘pragama’ ave the lwo variants of the lext, 
Th tho edition of the Meghadiita by Hultzsch, the commentatot 
Vullabhadeva nccopts the fading prasamadivase and discards 
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the other, and Mallinitha on the other hand ucvepia the reading 
prathamadivase and rojecis the oiher, We have to solilo 
which is (he correct reading, Wo [छता from Part TL, verse 
49, that the Yalga's period of exile would end in 
four months more, when Visnu would arine from hi» bed 
of tho serpent Sega (‘Sipinto me bhujagadayunddutthile 
Mimigapinan, éesinmasin gamaya caluro, ote.'), The date 
for this last event being tho day of the 11( eth? of lunar 
Karitika, four Innations before it was the day of the (lth lithi 
of lunar Asddha. Henee the day on which the Yakyu +» said to 
have addressed the cloud messenger was (1106 of the [1] lithe 
of Iunar Asddia. As this day can never be the first ov tho Text 
day of tho lunar Agddha, und as this day cun never full ou tho 
7186 day of solar Agddha, the real vending of (11५ text is ‘ Pragama- 
divase › and nob ! Prathamadivase,’ the month being tho solu, 
and nover tho lunar, dgddha, Thus the duy on whieh (1५ एप, 
ig made to address the cloud messenger wus 


(1) The day of the 11th dithi of lunar Asddha, 
(2) The last day of solar Agadha, 


` (8) The day of the summer solatice, as this wus the duy for tho 
bursting of the suramer inonsoons marked by tho 0५86 
appearance of clouds. Tere Kalidasw says ‘ that a huge 
11988 of the fivat-rain clouds hanging from tho side of the 
hill lodking like ४ fully developed elophant, burying its 
tusks on the hill side,’ ‘meghuimiiglista-sinum vaprakridi 
parinala-gaja-prekyaniyuii वतप, as the poot has it, 
Tho next day itself was the first day of Nablus, tho first 
month of the rainy seuson. ‘The poet says thal this month 
was iinmiuont or ‘ pratyisanno Nebhasie’ whon thé Yakga 
addressed the cloud. ‘With the loarned Sanakrit authors, 
tho summer solxlico day was the tne day for the 
bursting of the monsoons, On this point ef, the 
# Ramidyana, (1, Ch. 68, Sb. 14.16, 


Tho poet here in the Alcyhadiila has recorded uo notublo 
usixonomicul event of his time, We havo ulready soen thal 
be has indiculed “the position “of ho summer solstitial colure 
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as alinosl passing through - the slar Castor, that this time 
was about 546 A.D. Now examining the period from 641 to 
571 A.D., we find that the day on which the threo condilions 
labled above were 8१118060 was :— 


The 20th June, 641 A.D., on which, at G.M. Noon or the 
Ujjayini mean time, 5—4 p.m. 


Khandakhadyaka Moderns 
True Moon = 226° 1 * 227° QI 
True Sun = 89° 88 90° Of 


Note, —Lhe Khandakhddyaka is an astionomical compendium 
by Brahifugupia, dated 665 A.D., in which he sets forth the 
dirdharatrika system of astronomy as taught by Aryabhata 1. 
Varithu, in his Saryasiddhanta, has borrowed wholegale from 
Aryubbata 1, bub withoul mentioning in any way (thé source he 
16 u borrower from,’ There are indeed only two systems of the 
Elindu Siddhdntic astronomy, the @rdhazdtrika and the audayika. 
110 the formor cluss belongs also the Modern Siirya Siddhdnta, 
to tho other class fall the Aryabhaliya, the Bréhmasphuta- 
siddhdnta of Bramnagupta (628 A.D.), the Sisyadhiorddhida of 
Talla (748 A.D), the Siddhdntasckhara of Sripali ond the 
Siddhantasiromayi of Bhiskara I. 

Here, according to tho Khandakhadyaka, Moon—-Sun=186°28); 
the eleventh Lith was over about nine hours before, i.c,, al about 
8 a.m; in the inorning, and the first day of Nabhas was the next 
day, and. that this date of. June 20, 54) A.D,, was the true last 
day of the solar Asddha, The sun’s longitude according lo the 
modern constants shows the day as the true day of the summer 
solstice of the yeaf, ‘I'his reference thus indicates the time of 
Kilidiien as about 641 A.D., which is not very different from 546 
A.D. oblained before. 

The second of these time-indications is derived from aur poat’s 
drama, AbhijAdnagakuntala, VII, 91. Here Kiilidiisa employs 


1 DG. Sengupta, ‘ranslation of tho Khandakh adyaka, the innodualicn, (प्रमद 
University Pross, 1984 A.D. 
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an astronomical simile {9 deseriby the fina union of Dugyanta 
with Sukunlali, 106 princo thus speaks to his consort i 
Priye, Smetibbinnanohalamaso 
Distya pramukbe sthitisi sumukhi 
Upariigiinte sagina . 
Samupagati, Rohini yogam, 


“IL is by a piece of good luck, my lovely duvling, that you 
stand before 116 whoso gloom of delusion has beon broken by ५ 
return of memory. ‘his has heen, as ib were, the slur Rohini 
has got conjoined with tho moon al tho end of ५ totul eclipse,’ 

So fur as we can see, our post again wees another specially 
noticeable astionomical event of his lime for a simile. A total 
eclipso of the moon happened according to Oppolzer’s Cannon der 
Kinstornesse on Noveniber 8, 642 A.D., wilh the middle of the 
eclipse ul 17 hous 6 minutes of G.M.'L, or the Ujjnyini mean lime 
22 hours 9 minutes: the hulf durutions for tho wholo eolipae 
and the totality were 112 minutes and 51 imouto respectively. As 
to the magnitude and tho half durations, I trust, Oppolzer's bool: is 
correct, ulthough not based on the mosh Up-lo-duto asironomical 
conslanis. The authorities for his longitudes wore Juoverrior 
and Hansen ; thus the beginnings and onds 176 nob very cor.ecl 
as sel forth bolow :— 

On ०४०1000" 8, 542 A.D., al 17 hours 5 minulos, GML, 
we have 

Nowcomb and Brown = Loevorrier and angen 


Apparent Sun १० 228° 28 dO" 228° 28! JH" 
Apparent Moon? 41, 48° 10/ 414" * 48° 2 24 


Thus according to the most up-to-date authorities, 
Moon~Sun = 19 8’, while uccording to Oppolzer’s authorilios 
tho same = 2' 43", The difference of 0! 25" would be guined 
by the moon in 19 minules more. Conseuontly the boginnings, 
{ho middie and the onds have lo bo shifted forward by 10 
minutes, Lhe colipse Uius began most conveniently ab 8-80 pan, 
and ended al 0 hour 20 minutes am, of the Ujjayint mean time 
on November 9, al u very favourable Lime for the observution 


! Corrected by 19 pulucipal equations, 
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of the conjunction of the moon with the star Rohini (Aldevaran), 
and at this instant— 


Apparent moon ried ‘ee 49° BU! 10" 
Longitude of Rohini (Aldebaran) ,, 7 we 49° B01" 
Latitude of Rohini (Aldebaran) ie vee -8° 28 17! 


The moon at the ond of the eclipse had almost coniplete 
equality in longitude with the star Aldebasan or Rohini, as vould 
be eslimated by producing the line of the moon's cusps formed 
al the eclipse some time before its end. 

The date of this peculiar Imar eclipse, viz., 8-9 Nov., 542A.D. 
confirms the dates 616 A.D.and 54] A.D, as obtained beforo, The 
period in which Kilidisa in all probability observed these three 
astronomical events, which he has recorded in his work in his own 
way, runs from 541 to 546 A.D, ‘The events thus tend to place 
Kalidasa in the middle of the sixth century A.D, 

In thé previous reference ( from the Meghadtita) we have 
shown bofore, that in tho phrase ‘ Asddhasya piugamadivase, 
the’ word ‘Asddha' is to be taken in the sense of the ‘solar’ 
and not of the ‘lunar’ month of Asadha. 

This interpretation makes the dale of the poet later than the 
date of the starting of the Hindu Siddhantic aslronomy. I have 
nol as yet come across any mention of solar months in Indian 
epigraphy. Thot the Hindu siddhdnias date from that epoch at 
which the planetary mean places (or even apparent places) are 
almost all equal to the tropical inean longitudes as calculated 
from the most modern agtronomical constants, ts the sole test 
by which it can bo ascertained. Aryabhata 1 indeed 1719168 
his epoel 3,600 ygars after the Kali epoch of 3102 B.C., Feb, 17, 
24 hours ot लावा 18, 6 hours of Ujjayini mean time, The 
date and hour we axrive at is-— १ 


7 , 
March 21, 499 A.D., Ujjayini mean midday, Tho mean 
longitudos aro shown in the following tablo’ :— ; 


1 Compare also the Table on page 88, 
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= 





Rydha- Mein | Bnor in 
Planet 10111 Audayika | Mod. 8, | longitudes.| = तन | Brora in 
88101} system Biddhanta Modena 1111 ॥ Audayikn 


0) 9) {8) (4)? 5) 10) 7) 


Sun ++ | ८० OTOP; 0" 0*0“ | ° nto” | 8८४" 9 BAT BBY | 1.17 55" 
Moon .., | 280° 48’ 0” | 280° 48“ 6“ | 980° 48’ 0” |260° 24" ba”) OH" 8“ | 4-28" 8“ 
L.A, Nodo | 852° 19’ 0” | 882° 39” 0” | 948° 20° O*| 009° ‰ 20" 4-4" BI” Wl’ 
Ty, Apogen | 85° 420" | 86° 4970" | 81° 80718") 85" 21" 8B) 4-17" २४" | "1.17. 20" 
Maramy | 180° 07 0"] 180° 0° 0" | LON? 7748 188° Of 61") ~ 16)" BL” [*-14॥)" 0” 
Venn ',, | 880° 240" | 866° 210” | 862° 4a’ (| Bb 761") 416" | Oe” 
Mas ww | 79190") 7197071 O° 46“ ॥4 OP 6“ 4४4 11४. 10“ | 116 16” 

“ वान , | 486% 0’ 0“ | 197° 1} 0“ | 186" ॥" 8”) 187° 10.104 10 (१५ | "1 12“ 
Satura ... | 49° 1४0 40° 12" 2“ | BO? 21.04] 48° 91" 184| ~ 60" 47” | 1.4) 1“ 


०१०००५१० 




















The mean ‘ planets’ of tho drdhardrika कषत) avo the same 
as Laught by Variha in his so-called Siryasiddhanta, The dato 
of the Moderh Sarya Siddhinéa as judged by ¢ similar baat ie 
put at 1001 A.D. by Bentley, which cunnat be sel aside ag पार 
acccplable (Calentia University roprint of Burgoss's translation, 
page 24). The reader may on this point compare Dikgila’s work, 
the Bharatiya Jyoliltasira, page 200, Ist odn., and algo ny 
article, ‘Finda Aslzonomy’ in tha journal Seience and Quilture 
for June, 1944, 

The planetary position ag in cols, (2), (4) and (5) ave in 
general agreement, oxcepling in that of Merenry, where the 
error 18 respectively ~8° and 43° nearly in the above two 
systems, The next great difference of +51’ occurs in (he mean 
placa of Saturn ; in almost all olber ongos tho ITindu moan places 
(or more correctly Aryabha{a’s) avo almost the same ag caloulated 
from the most modern constants, ([lenco hero shonld 
nol be any dloubt 06 to the date from which the Siddhantic 
calewlations were slarled—that date must bo Mureh 91, 400 A,D, 
“Tho ELlinda rule for calculating what ia called Ayundiiga, or tho 


2 Tho Modern Sarya Siddhanta longitudes avo for 19 houra 280 ininutes of ~ 
UM. Time, 
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distances of the Ist+ point of the Hindu sphore from the vernal 
equinox of date, also accepts this as the date when the two 
1011118 wero coincident. There is another date also, viz., 444 of 
Sake era or 522 A.D., callod the Bhata year, from which also 
the Ayanditéa is calculated. Thas we conclude that as Kialidisa 
means the solar month of Asédha in the phrase ‘ Asadhasya 
pragamadivase,' his date cannot be earlier than 499 A.D., or 
even 522 A.D. Ib was from about these dates thal the Hindu 
signs of the zodiac were formed and solar months for the different 
signs of the zodiac cart to be calculated in the Hindu calendar, 
in the form of transits of the sun from one sign of the zodiac 
to the next, 

As lo the date of Kiilidiisa, we have, as set forth above, the 
first time-indication in which he hints thal the summer 
solstitial colure of his time passed almost straight through the 
8191" Castor, for which the date has been worked out as 546 A.D, 
Secondly, the astronomical event of the combinition of the 
lost day of solar Asddha, the day of the 11th tithi of lunar 
Asadha and the day of tho summer solstice falling on the same 
day has given us the date 641 A.D., June 20 Thirdly, the date 
of tho tolal Iunar eclipse, which was most favourable for the 
observation of the toon, being conjoined with the star Rohin 
(Aldebaran) of ils ond, has led to the date Nov, 8—9, 649 A.D., 
80 closely .converging to the preceding dates. All these 
findings finally fix the date of the greatest of the Sanskrit 
pools at about the middle of the sixth century A.D, We have 
also shown that as the date of all the oxtant Hindu scientific 
siddhantas cannot be earlier than 499 A.D., March 21, and 
that it may oven be later than 522 A.D., the date of Kalidasa 
cannot bat bo पु 541-546 A.D., 28 ho uses the phrase 
‘Agddhasya pragamadivase,’ which cannot bub mean the last 
date of the solar month of asadha, Iiven by tho learned 
47066918 auch an expression, indicating the use of a solar month, 
waa not possible hofore the time of Aryabhata J, so fav as [ havo 
come lo learn from my study of THindu astronomy for more 
than (11165 decades. Before 499 A.D. this scionco was in the 
amorphous stale, ‘Cho Syotign एलको calondar has ४ lradition 

Aih-~ 14088 
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that the five-yearly Vedie calendar was stared from about 
1400 B.C., but we have evidence to show that this caleplation 
was never extended beyond fivo years, ‘Ihe late Mr 8 Ue 
Dikgita, in hig Bharatiya Jyoltihédstra, page 126, has quoted a 
verse from the Mahabharata, Santi, Ch, 801, 46-47, in which 
we find that the calondar-makors or the wise mon found ‘ omilted 
years, months, half lunations and oven days ‘in trying to follow 
tho five-yearly luni-aolur cyclo, Itisa pity thal nothing is on 
record to show when arose occasions for such adjustments 
being mado and how there wise men failed lo find the 19 yours 
or the 14 years 48 the moro correct luni-solav cycles by theso 
processes, In theso calculations there was no nso of tho signs 
of the zodiae and of no other planels oxcopl tho aun and the 
moon, When Kilidiisa usos {ho solar month, we have an indica- 
tion of the oxistonce of erystalting stale of Tindu asuionomy 
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of the time of Aryabhala I, which dates from March 21, 
499 A.D, ‘ 


For finally settling this point, there should be forthcoming 
epigraphic evidence as to the use of the solar months by tho 
learned Indians before tho time of Aryabheta I. So far as I 
have seen, I have not como across any earlier use of solar 
tonths in any epigraphic statements: the dates are 10981101 
slated in terms of the lunar months alone. If we want to 
explore the possibilities of a repetition of the Mcghadila astto- 
uomical eyent in the period from 188 A.D,—541 A.D., we find 
that tho only previous date for 1/8 occurrenco was 484 A.D., as the 
ubove calculations will show: 

Wo refer the tropical longitudes of the sun to the mean 
vernal equinox of March 21, 499 A.D., as this was the true 
dale fiom which the Hindu Siddhéntic calculations are really 
started and the mean vernal cquinox of the date is the true first 
point of the Hindu sphere. 

Tt apears from the above calculations that the dato 541 A.D., 
June 20, may be raised by the short interval of 67 yoars to the 
date 484 A.D,, June 20, fromi » pure astronomical finding taken 
singly. hero axe, however, at present no good reasons even 
for this small shifting of the date already arrived at, as explained 
alveady. It becomes quile inadmissible on ४ consideration of 
our last reference in the same way, 

Tn the list of total eclipses of the moon visible in India and 
happoning near the star Aldebaran as given in Oppolzer's 
Cannon der Iinsternesse during the period from 400 A.D, to 
600 A.D., wo have only the following -- 

























tun |, Pasta] D ^ Middlo | दपा duration for} Ilalf doration 

Pale ++ Relipae G@.M.'T, | whole eclipse for totnlity 
24 - = <| = A D., Oclober 27 14 Ina, 80 mins. 111 ming. 60 ming, 
ATT A.D. November 0 28 178. 21 wins, 111 mins, 50 mins, 
542 A.D. November 8 17 bre. 6 mins. 119 mins. 51 ming. 





As {0 the eclipse of date October 27, 459 A.D., there eannot 
be any conjunction of the moon with the star Rohini (Aldebaran) 
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at ita ond, as both tho date and the hour are unlayourable, ५ 
rogards the eclipse of Novamber 6, 177 A.D., ib would ond, 
according to Oppolvor’s Cannon, in the noxt day ath the Ujjayint 
mean bine 6 houts 16 minnles, But as his anthoriby for tho 
longitude of the noon waa Uansea, the end of tho echpso 
would have io bo shifted forward by 23 minutos. IToneo the 
end of the eclipse would be at 6 hours 99 minutes af the Ujjayini 
mean time. ‘The stnrise works oul as G hours 97 minutes of 
ए, M. timo, ie., the eclipse did not end before tho 8101186 on 
the day in question, Télidisa could nob possibly mean this 
oclipse in hig simile in Uhe Sukuntald, 

The peculiar lunar echpse on 8-9 Novombur, F412 A), anid 
the sun’s turning south on June 20, 647 AVD., takon together 
thus fixes the date of Kialidisa about tho middlo of the sixth 
century A.D,, and this leads to the conclusion that the great 
poot and the astronomer Varin wete contemporary, We live 
also pointed oul alioady that alidiea indicates that the summer 
solatitia) coluro of hix time passed through tho star Castor for 
which the date becomes 546 A,1. 

As to Variha’s dato, we know that ho flonvishod about 
४60 /A.D,, a8 be mentions Aryabhaje [ (199 A.D.) by namo 
and is himaclf mentioned by Brahmagupta (628 A.D.).  Amaraja, 
the commentator of the Khanduhhddyaka of Brabmaguptn, 
says thal Variha died in 587 A.D. TLonco bho two af tho 
‘nine gems’ of the tradition nay bo contumporary, but that 
they all belonged to the court of tho King, Vikramiditya may 
be wholly wrong, 

As fur as I have boon able (५ ascortuin, the verse which 


records tho tradition, ५12, :-~ 
Lal 
a 


Dhanvantari-Neapanakemarasiighasatiku- 
Votdlabhatia-Ghalakurpara-Kilidisil 
Khyféto Vaihainihiro nypateh sebhiyim 
Ratnitm vai Vareruci-v-nava Vikramaaya, 


०८८8 first of all in the Inet chapter of the astrologicul work 
named the Jyotirvidubhurane by anothor Kalidasa, who was an 
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astlologer—whose dale cannot bul be about 1243 AD. from the 
following considerations :— 


In this work in the last chapler the author says thal the 
epoch of his work 1s placed at 3,068 years of Kali elapsed, i.c., 
34 B.C. This cannot be the date of the author, as it 18 only 
the date from which the calculations are started. His rule for 
finding the distance of the origin of the Hindu sphere from the 
vornal equinox shows that this was zero at 445 of the Saka year 
elapsed, or 523 A.D This also cannot be the date of this 
astrologer 1114888. If we examine his 10168 for finding when 
the sun and the moon would have numerically equal declinations 
excepi near abou’ conjunctions and oppositions, this yields the 
rosulb that ot tho time of this astrologer, the distance of the 
origin of the Elindu sphere from the yernal equinox was about 
12°, ‘This makes his date about 1243 A.D. This was also the 
finding of the late MM. Sudhikara Dvivedi in lis Sanskrt 
work named Guyuha Taratyini, page 46. ‘Chis author can never 
be the same person as the greatest Sanskrit post bearing the 
same name, As to the 1887 chapler of this astrological work 
Pandit Dvivedi has ६४१ :— 


Ayamantimédhyiyo gtanthakrtiai jagnd-vaficanayaé svayarh 
४11५6110 vi henacid iiltfisinabhijfiena prakgipta ili nihsarhéayam 
ayonihdinayana-kidntisimyasddbanair granthasthair vibhati. 


‘This Jast chapler is either written by the author himself 
in order to १७८०११७ the world or that 11 was interpolated by a 
person who was ignorant of history: a conclusion which follows 
as a necessary corollary lo tho rules given in tho body of the 
work or finding,the distance of the origin of the Hindu sphere 
from the vernal equinox of date, and for finding the numerical 
equality in declination of the sun and the moon excepting near 
about conjunctions and oppositions,’ 

Thus any statement of the Vikramiditya tradition, if found 
only in tho last chapter of (४18 astrological work, cannot be taken 
08 correct, The King Vikramaditya may be a mere invention. 
The moot point here is to explore ocarlier and more rehable 
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authors before this tradition may bo agcoplud ax (प, Some 
of tho ‘nine gems,’ however, may have been contemporary. 

Then again the hypothesis that tho ‘ Vikram’ ora of having 
been started from 57 or 58 2.0. is also of very quoxtionable 
nature, as its original name was perhapa nol " Vikyuma’ era 
bub ‘ Malava’ or ‘Kyla’ ora, Tho voador is hero reforred to 
Chapter XXIV, pages 242-43. 

From the facts staled above wo may tako it that tho ald naine 
of the ea in question was the Vikrama ७४, Tho traditional 
king Vikramidilya of Ujjuyini is in all probability a mythical 
person, Ele cannot be identified wilh any of the Gupta omperors 
who assumed the ditlo of Vikramdditya, 106 now-kuown 
Saivat 618 can also have nothing to do with tha time of 
Kalidasa. 

As to the dato of .Kiilidisa, so far as wo can reasonably 
deduce from the astronomical data in his works, it comes oul 
as about 41-546 A,D., or about the middle of the sixth conlury 
A.D., and that ho isa conlemporary of Varihamihimn, Bo far 
as I have seen, the finding in this paper would not go agains 
any opigraphic evidence us discovered up bo date. 


EPILOGUE 


The book has come lo ils end bul it is fell necessary to make 
some concluding remarks for its future critics in respect of 
certain points, 

First of all, as to Section I treating of the Date of the 
Bhirata Battle, it may be put forward that the Mahabharata , 
is only a great poom and as such, data derived from it cannot 
form any basis for finding the Dalewf the Bhirata Battle. It may 
also be suggested that the Purdnas should more properly be used 
for the purposo. In reply to this it may be said that (1) the 
necessary ustronomical data con be found only from the Mahd- 
bharata and from no other source, (2) In the Gurga Santhita 
(not yob published) there have been found more than one state- 
ment which say or indiente that the Bharata Battle was fought 
at the junction of the Kali and “Dedpara Yugas. Bitattotpala has 
quoted in his commentary on the Brhatsarihitd, XIII, 8' 9 verse 
which rune thus:— 

कणिद्वापरसन्धौ तु स्थितास्ते पिदृदेवतम्‌ । 
gaat धम्म॑निरताः भजाना पाने रताः ॥ 

Ab the junction of the Kali and Dvdpara ages, the seven Reis 
wero in tho naksatra Maghd ; they, faithful to their austerities, 
were the protectors of iho peoples." 

Again in the Garga Sarihitd it is 0180 said? thatthe Maha- 
bhdrata horoes were living at the end of the Dodpara age. This 
“function” of Kali and Dvdpara has been shown in pp. 
95-42,°as ol January 10, 2454 B.C. The year in this Maha. 
bharala cum Purana Kaliyuga ad the Winter Solstitial reckon. " 
ing, in conlradistinetion lo Aryabhata’s vernal equinoctial yoars., 
Tho date of, the Bhirata Battle, as determined at 2449 B.C, 
18 exactly one luni-solar cycle of five yoars later than the 
Dodpara-Rali junction yoar of 2454 B.C. This isa corroboration 

. 


L foo ५।।., page 16, : 
9 R.A ६, Bengal, Manuaoript, I, D, 20 (Fort Will. (नार), Pollo 102, 2, 
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of onr finding from tho Garga Samhitd, which cannot bo only ए 
‘posm” like the Mahabharata. 

The Purayie ovidences as to tho Date of tho Bhiiratu Battte 
are all incomplete and faully as shown in Chapter ITT, 

The Mahdbhdala and tho 2204445 bulong lo the same clasa 
of literature called Jaya or tales of victory. The following 
exlinets from the Mahabharata will boar this oul -— 

(a) saa a Reet ब्रह्माणं परमेष्ठिनम्‌ । 
ge मयेदं भगवन्‌ काक" परमपूजितम्‌ ॥९१॥ 
, a क a 
इतिद्ासुराणानाञुन्मेष निमितं च यत्‌ 
भूतं भव्यं wher हिविधं wrod wenn 
Adi, {, 41 ९ ५1. 
(¢) दतिष्टासमिसं gen उदपोऽपि gare । 
। ead सब्वेपापेभ्यो राहुणा चन्द्रमा यथा | 
जयो नामेतिहसोऽयं श्रोतव्यो पिनिगीपुणा ॥२५॥ 
Adi, 62, 20). 

Peo the first extinct wo learn that the Mahabhm@ata contains 
the beginnings of the Purdyas and Itihdsa’ (history), 0) (16 
Mahabharata we find that only the Vayu und Malsya Purdgus 
ayo mentioned by name. The socond extiach says posilively tbat 
the Mahabharata itgclf is a Jaya ov a Inte of victory, and il is 
the gatliest of this class of lilera'me, The Puranas avo extremely 
fyulty in thew dynastic lials and the suimmarixers who alate the 
interval between the birth of Parilgit and the aceossion of Mahit. 
padma Nanda aro hopelessly unreliable, Cho Afah@bharata as 
0 basis for finding the Date of the Bhiivata Battle has been shown 
as far superior to the Purinas. 

1081 of all, ii may bo urged that Bhigina ag a pero in (he great 
fight is an tmpossibility—that lns lying on the hed of arrows for 
§8 nighis before exphy in anticipation ol the day following the 
winter solstice isa solar myth. ‘he orthodox Indian शोप la 
ranged ogoinst (18 allogation., If wo agrov that this wax a myth, 
wo should nob lose sight of the fact thal tho real necessity for 
eventing 1 Jay in correctly finding the begining of the year One 
of tho Tudhixthira era, of which voro your waa the you of the 
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great battle. Hence even accepting the character of Bhigma 
in the fight as a solar myth, the Date of the Bharata Batile as 
found remains valid. In ancient times the firet day of the 
year was the day following the winter solstice. Even now Christ's 
birth-day is observed on the 25th December, n the first century 
B.C. the 2/th Dezember was the winter solstice day, and 
the 25th December, was the first day of the sun's 
northerly course, or the birth of Christ was synchronous with 
the birth of the year. In both cases the myths may also have 
been created round these great personages on -the basis that 
1 certain great astronomical event such as the begmning of the 
yoar coincided with thew birth or death. 

In Section II on Vedie Antiquity, the heliacal rising of 
different stars in different seasons has been used as a basis for the 
determination of tire, Tn all these cases the depression of the sun 
below the horizon, at the time of the heliacal rising of stars, has 
boen uniformly taken at 18°, Jn the case of the bright stars, 
eg., Shiius, Regulus, etc., the sun’s depression should have been 
taken logs than this amount, In this connection we would say 
that wa do nol know how far accurate were the observers of those 
days of hoary antiquity as to the heliacal risings of stars, We do 
not algo know how far the horizon was clear in different seasons 
at Kuruksetra, the assumed centre of Vedic culture, for such 
observations and what was the necessary or accepted altitude of 
the star above the horizon in the several cases In certain case 
we have admitied possible lowering of the date by » few centuries. 


भ्रन्थोऽयं qari बहमायासससुद्धवः | 
shed भूयाद्‌ भगवतोमैवानीविश्चनाधयोः ॥ 
क्षोधनीयानि कृपया यान्य स्वरुनानि हि । 
४ fanfale: सहदयेगुं णदोपत्रिचारकैः ॥ 
काक-तिर्णयविध्रासिम्‌ उयोतिश्ाख्रानुसारिणी | 
अनन्थमनसा तावद्‌ यतिता figat इशे । 
भाते सेयं wal याहु विस्तारं वस्तुशक्तितः ॥ 
माणिष्ाञ्ञोपभागस्थ-वामग्‌राग्नामनिवासिना | 
धन्वन्तरिककरोश्रूत-वामारामाङ्रारित- 
भरमरोधचन्द् सेनेन कृतः काडविनिर्णयः | 
20--1409 


SOME OPINIONS ON THE RESEARCHES EMBODIED 
~ IN THE PRESENT WORK 


A 


(21८८४ from © Nature,’ January 6, 1940, Vol, 145, No, 3662, 
pp. 88-89) 


“SOME INDIAN ORIGINS IN THE LIGHT OF ASTRO- 
: NOMICAL EVIDENCE 


Among recent communications to the Royal Asiatic Society 
of Bengal, several dealing with details of a technical character 
in palaeographical and historical studies bear upon points of 
interest: and importance in the archaeological investigation of 
tho origin and development of Indian civilization.’ 


* भौ * * * 
भः भै ® * * 
¢ % * * * 
* * * * ta 


Conclusions of a more surprising character, based on aslro- 
nomical evidence, have been formulated by 1, C, Sengupta 
in a sories of papers discussing chronological and other problems 
in early Indian history. The first of these deals with the 
date of the Bharata battle, the great conflict which forms 
the central incident of that great monument of eatly Indian 
literature, the Mahabharafé. ‘he date for this battle, as 
usually accounted .is indicated by three lines of traditional © 
evidence at 8102-8101 B.C, ‘The auihor, on an examination 
of ono of theso traditions, tho evidence of the Yudhishthiva ora, 
has shown that the astronomical references justify the inference 


1 J.B Asiatic Son, Bongal, Letters ए, 9 (098), issued September, 1989, 
Cf. Chapters 17, TIL, XIIL, TY und V of the prosend work. 
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thot the great battle took place in 2149 B.C, = 110 now turns to 
oxamine the remaining two tiaditions, the Aryabhata and tho 
Puranic traditions. 


The calculation depends upou the dating of the Kaliyuge, 
which the Mahabharata states liad just begun and to whieh the 
date February, 3102 B.C. is assigned, Tt cannot, however, be 
reconciled with the astronomical Kaliynga, ond is shown to bo 
based पदप an astronomical valeulation in whieh conditions are 
correct only for A.D, 499, whou the Hindu seientific Siddhuntos 
came into being. Tt doponds upon an incorrect assumption of the 
posilion of the solstces of Pandava times and an ineorreet annua 
rato of the precession of the equinoxes, A ५५1०९५1५ back calcula. 
tion from conditions in the heavens corresponding to thone 
recorded in the Mahablaratu, that ix conditions in the period 
February 1924-85, gives a dato January 10, 2454 3.0. us the 
beginning of this Kaliyuga era, and ५५५४ B.C, as the yeur of 
the battlo. । 


This Joads to futhor inquiry as lo ०७6०५101} of tho 60811068 
in successive ages. ‘This was dalermined by the plinaas of tho 
moon in the month of Magha, a [पापतिः month of which the 
beginning af the present lime may be from January 18 Lo 
Veliuary £1, In tho calondar of the Vedie Hindus, this month 
started the five-year cyclo which began "^ when the हप), the 
moon and the Dhanisthes (Dolphinis) cross the heavens together ; 
ib is the beginning of Lho Yuya, of the month of Magha or ‘upaa, 
of the light half and of the sun’s northerly course.’ [षणी the 
astronomical conjunctions to which refereneo iy mado in the 
Mahabharata, 16 would appear that this reckoning waa started 
(aditionally by Brahma) ab about 8050 1.6, ^ 


There are three peculiarities of this month: 


(1) ib began with a new-rmoon near Welphinis; (2) the 
1110091 was near Regulus ; (3) tho last quarter was conjoined 
with Antares. Buch & month did nol came overy your, but ib 
was the siandard month of Magha. In our own times, it oveurred 
in 192d during February 5—March 5, a yeur which for the: purposo 
of this investigation is taken as the gauge year, 
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References in the Brahmanic and other works directly slate 
or indicate the wintor solstice of successive Vedic periods, = [रमण 
these astronomical references fixing the posilion of the moon in 
relation to the winter solstice and the beginning of the month of 
Magha, 9 matter of ritual importance in connection with the 
year-long and other sacrifices, it has been possible 10 fix by 
caleulation back fromthe corresponding conditions in recent 
years ४ series of dates beginning with 3550 B.C., the earliest 
date of the age of the Brahmanas, and covering a period of 1450 
years with a possible error of 400 years. It was thus during this 
poriod that the Ryahmanic literature developed. 


Next is considered Madhu-vidya or the science of Spring, 
which as here interpreted is really the knowledge of the celestial 
signal for the coming of sprmg, addrossed to the Agvins, who are 
identified with o and 8 Arietis, the prominent stars in the 
Aévini clustor. The three stars, a, 6 and y Arietis, form ao 
constellation which is likened to the head of a horse, The 
4६91118 aro spoken of in several passages of the Rigveda ag riding 
in the heavens in their triangular, three-wheeled, and spring- 
heaving chariol, 


From certain references it would seem that when the car of 
the Aévins first becomes visible at dawn, spring began at some 
placo in the latitude of Kuruksetra in the Punjab. The jealously 
guarded Madhu-vidya or ‘ science of Spring ’ was thus nothing 
but knowledge of the celestial signal of the advent of Spring—~ 
the heliacal rising of ०, 6 and y Arietis. 


By astronomica] calcvlation it can be shown that this event 
ot the latitude mentioned Look place at, say 4000 B.C. Hence it 
is beyond questién that the Vedic Hindus could find accurately 
the beginning of winter, spring and all seasons of the year. 


The carliest epigraphic evidence of Vedic chronology from” 
cuneiform inscriptions referring lo Indra and othor gods of the 
horse riding Kharri or Mitanni dates from about 1400 B.C, In 
the absence of further epigraphic evidence, it is pointed oul, this 
definite finding of the astronomical evidence derived from the 
11918706 as {© the antiquity and chronology of the Vedas must 
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bo allowed to stand. Lt eslablinhea, it is maintained, that tho 
civilizalion of the Vedic Hindus was enrlier than that of the 
Indue Valley ag evidenced by tho remuiny ab Mabonjo-daro, 

Finally, in ‘ When Indra becamo Moghavan,” Mr, Sen. 
gupla turns to tho relation of tho Vedio god Indra, the “ shodder 
of rain’ and “ wiolder of the thunderbolt,”’ lo the summer 
solstice. he references to this god in thd Rigveda, when divertod, 
of all allegory, suggest that he is the god of the summer solatico, 
while tho clouds as representod by a demon aro unwilling to 
yield up thoir watery store until asenilod by tho thunderbolt 
hurled by the god. A 

The monsoons which bring tho raina usually burat about Juno 
92, and there is usually a drought which lasts for about प month 
before the monsoon comes, Tho demon Sugna (drought) ir killed 
by Indra, The Aght with Vritra or Ahi, the cloud domon, is thus 
un apnual affair which takes placo whon the sun entors the 
summer solstice, Indra withdrawing big raingiving (or,anntal) 
bow with the coming of aulumn. 

When did Indra become the slayer of Vrilra? ‘The anawor 
given by the Rigveda is when Tnidra by the rising of Mnglas 
became Maghavan, Maghas to us must be the constellation 
Maghas consisting of «, 9, y, $, 4, ande Leonis, ot the 1611४601 
rising of which the aun reached the summer solstice ab tho Intitude 
of Kuruksetra (lal. 30 N.) ‘This it is shown must have happoned 
in 4170 B.C,” 


B 
Sky and Telescope, Vol. 1, No, 5., March, 1901४, 


Harvard College Observatory, Cambridg’, Mass. 
Page 10, News and Notes. 


*ROLIPSE OF JULY 26, 8028 8.6. 


Astronomy has come to the aid of tho historian in dotormining 
the timo of the ourliest known Aryan colonisation in वाता. 
According lo P, ८. Sengupin (Journal of the Royal Asiatic ०९०८ 


1 © Ohaptor IX of tho presont work, 
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of Bengal for August, 1941), this began about 8900 B,C, A solar 

” eclipse, described in the Rigveda, had been observed by Atri, one 
of the earliest getilers in the northern Punjab. Trom various 
historical and etymological considerations, .Sengupta deduces that 
the eclipse occurred between the years 4000 and 2400 B.C. He 
then 1188 five other conditions that must be satisfied en the 
determination of the actual date. 

Tt must have been a cenlral eclipse, laking place on the day 
of the Summer Solstice or the following day, It must have ended 
during the fourth quarter of the day at meridian of Kuruksetra, 
It was observed from a cave at the foot of a snoweapped peak, , 
either the Himalayas or the Karakoram range. Tfinally, at the 
place where Atri was, the eclipse did dot reach totality, * 

Among the 22 central solar eclipses that occurred near the 
Summer Solstice within the given time interval, there is one and 
only one thal fulfils all of the required conditions inferred from 
the Rigveda, That one occurred on July 26, 3928 B.C. (Julian 
Calendar), : ~ 

Sengupta's painstaking researches thus place the date of the 
firat settlement of Aryans in India earlier than previous investi- 
gators beheved. To most Americans, whose anceslry can be 
traced but a few hundred years, observations made at so early an 
epoch might appear to have a purely mythological value. 1४ 18४ 
source of satisfaction to find that they conform with astro- 
nomically predictable facts.’” 
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A Lertme, DATED 25.6,’48 rRom 
Mr, M. N, Masup, Parvars New Deve, 
SzoreTary To Epvoarion The 26th June, 1948, 
Muniston, Inpra ne: ANomNT ४ 
Tynan Cnrononoey,. 


Dxar Sin, 


This is in continuation of my letter, dated the 22nd of June, 1048, Maulana 
Saheb 1118 now glanced through tho book, ^ ANCIENT INDIAN CHRONOLOGY," 
by Mr, 7, 0, Sen Gupte. Maulana Srheb has oleady read some articles by 

1 Son Gupta on the subject of Ancient Tndian Chronology which some thne 
१४५ appoared in the Journal of the Royal Asiatic Society, Bengal. He says that 
26 hag seen the book for the 0160 time and greatly appreciates the researoh work 
which hoa ‘onabled tho author to fix the Ma [पि ond Vedie ए6110द्‌>, In tho 
opinion of Maulane Saheb the present work has opened way for further researches 
on this subject, Ile thinks that afer Myr, Tilak, Mr. Ben Gupta’s is the second 
offort of research {nto the Vedio period by means of astronomical study and the 
Ooloutta University has, indeod, rendered a valuable service to ail those who want 
to abudy the Indian History,by publishing the above book. Maulana Suheb hopes 
that Mr, Sen Gupta will continuo tho valuable work of research which he has 80 
suegesafully abarted. 


Tho Registrar, Yours faithtully, 
Unwersiy of Caloutta, M,N. MASUD. 
Senato House, Galoutta ध 4 


Royar OnsEnvatory, 
Gareywien, 8.77, 10, 
oth April, 1948. 
Row Qa 
Youn Bur, Pung 4. 


"THe Rats vtan, 
(10247104 Unrvararry, 
CaLouTta, LNDTA. 


Dwar Str, 


1 havo road with much interest the copy of Ancient Indian Chronology by 
Profossar P. CO. Sengupta which accompanied your letter of tho th February. 

Tho subjocl of only Indian Chronology is one with which T havo little fami- 
liarity amd T have no knowledge of the Rigveda. ‘Nevertheless, I cannot fail 
to be improssed hy the svholarship shown by Professor'Sengupta and by tho 
skill with which ho has interpreted tho astronomical references in the early 
writings, Tt is vory appropriate that such a work should havo been published 
by tho Caloutla University Pros. 

I shall bo glad to have tho volumo for my library and for futuro reference 
on matiors concorning carly Indian Chronology, 


Yours faithfully, 
TL, SPENCER JONRS, 


Astronomer Royal, 


दव VEDIO DATES 


Anolont Indian Ghronology. By Prabodhehandra Sengupta. (University of’ 

Caluutin, Rs. 16.) 

"This book is the vesult of rosoareh under tho शिः of Caloutta University, 
‘The Vodak aud post-vocie classioal litorature are full of astronomical reforences 
whioh, siuippad of allogory and ancedoto, throw light on the remote origins of 
Haxtorn thought and civilization, Prof, Songupta’s approach 28 soientifio; he 
uses xphorical mathomatios to soparato fact from legend, tradition from his- 
1191८] ovidonas, Naturally, hia methods demand from roaders more than a 
nodding aequainlanco with both tho classics and astronomy. 

Trom tho axivonomiea data in tho Mahabharata end examination of the 
trnlitions connoated with it, the author fixes tho dato of the Bhaata battle at 
24410 ॥३,८५, whish contradicts the Aryabhatla tradition, He deolares that the 
Vodia [प्लान lived in India, and Kurukshotra was the centre of Vedic culture, 
Othor conclasions are that the carliosb known Aryan colonization of India began 
about 3000 8.0. tho Sanskrit litorature known as the Brahmanaa began to be 
formod about 3650 १३.८१, the Chupta and the Valabhi eras aro tho same, 3 19 A.D, 
Doing the zova years and thers mo many othor assortions, vtz,, the fixing of Sri 
Krishne’« birthday (July 21, 2501 B.C.), or the dato of Kalidas (641-46 A,D,), 

Statesman, March 7, 1948, 
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Anolont Indian Chronology, By Prabathehandra ६८ f = 
(11114), 118. 16, 8४, 1); vbothehandra Sengupta, (University — of 


Tn this book, tho problem of Ancient Indian Chronology has been dealt with 
aveording ta wothods that are soldly ustionomical and thus necesaarily 8५९1९, 
The book ix divided into four sections, ४48, (1) ‘Cho date of the Bharatia battle; 
(४) त्प antiquity; &) Brulmana Chronology and (4) ‘he Indian Eras. 

Th veclion 1, the author finds the date of the Bharata bititle as the year 2449 
RC. We bases hia findmg on certain lunisolar phenomena deseribed im the 
battle boule of tha Mahabharata, ‘The astronomical caleulations carried ont by 
the writer haa shown that it the year 249 B.G., all the phenomena deserihed 
did aotunlly take plaee. ‘This finding about the yeur of the Bharata battle is 
confirmed by (he Viiddha Carga tradition about the Yudhishthiia era, and also 
ly the caleulation of the planetary positions on certain dates in the year 9449 B,C, 
mul the caleutated date of Yundhishthira’s consecration for tho Asvamedha १4९ 10९०, 
Tho beginning of the Kal Yuga as referrod to in the Mahabharata ang the 
Turanar, haa boen ascertained ta be 2154 B.C. 

Tho Vedie antiquity has been doalt with in the section 2. The anperior 
linit ta the ना+ of the Vedie Tlindya ik shown to be about 4000 B.C. 
Vxuninution of tho data relating to certain astionomical phenomennr आ the 
Vodua hua shown that these events took [1९6 nbout the yenrs 8500, 8250, 3050, 
BUNT, and Qt 1.0. The date of Vamadeva has been estimated to be 244t B.C., 
and that of Dirghatamas and the King Bhaiate of the lunar 1000, 2025 B.C. 

The reetion 3 deals with the dates of the Brahmanas or the Vedic ritual 
litmature, ‘Tho Brahmana पात extends fiom that of the Tandya and the 
राकी Lrahmanas, “chen 1626 13.6., to the Maitri Upanishad and the 
Vedanun i 1800 and 1100 BC., and +Baudhyana Srauta Sutra, Sutapatha and 
| 111 Tealmanas in about 100 and 760 B.C. ‘The time indications in the 
Katvivine™and Apastambe Srauta Sutras correspond to ahout 625 1.C. 

Home 0 the Tnilian ras have been invostigated in the section 4. On 
conatdoration of the (लक्षण mentioned in the Samyuita Nikaya, if ins been 
found thot Gavtama Buddha died about 11 B.0., from which year (he Nirvana 
orn ds reckoned recording to tho teadilion aniongst tho Buddhiats in Coylon and 
Burau. lhe zero. your of tho Gupta era has ऋष्वो determined to be श्री or 
HO AD. 1) the last chapter the anthor investigates the date of Kalidnsa, 
Tt his hoon shown (hat the gaeat poot lived about the your §50 A.D. 

he hook under review contains ame original aalranomical methods that are 
applicable to the chronology of ancionk events, ‘The application of these methods 
by the author to Anciant Thdian Chrondlogy hua thrown a flood of light on the 
relatively unknown prehiatoria and early historic perioda of वाता) civilisation, 

‘This ia ॥ unique pubkeation of outstanding moit os publihed up-to-date, 
Aan दलो work i will, compare favourably with those of Jacobi, Tilak and 
10115111, ‘Me author has done ungeudging Iahour entailed 7 corrobornting hia 
flimtings. ‘Phe resourehes in the proaent work have been thorough-going., ‘This 
publiention will bo of great help to future yesoarch siudonis in this line, 


Hindusthan Standard, July 25, 1048. 
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